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Northern Canada has struggled with various systemic challenges based on Eurocentric 
ideologies, policies, and practices. A major challenge Indigenous communities face North 
of the 60th parallel is their food security and sovereignty. Inuit, First Nation and Métis 
populations across the North experience 5 to 6 times higher levels of food insecurity 
compared to the National average (Food Secure Canada, 2020). These communities face 
concentrated levels of food system issues, which connect to other factors, such as, health 
and wellness, the supply chain of market foods, governance, a shift away from traditional 
foods, and the impacts of climate change. Climate change has been altering the ecosystems 
and landscapes throughout the North and are increasing the risks and challenges harvesters 
face in accessing traditional foods. This project details a collaboration with the Ka’a’gee 
Tu First Nation (KTFN) located in Kakisa, Northwest Territories (NWT) where 
community members describe changes and risks observed on the land due to climate 
change, as well as adaptation and processes to increase harvester safety. A participatory 
action research framework, including participatory mapping were used as the project 
approach. Participatory mapping was used as a tool for data gathering, which supported the 
transfer of place-based storytelling and traditional knowledge, thus identifying important 
features that connected with harvester safety. Thematic analysis of the qualitative data was 
used to structure themes: importance of being on the land, climate change (risks & impact), 
local adaptation, safety measures and visitor safety. These themes coincide and connect 
with local harvester safety and well-being. Spatial data was created through the mapping 




Atlas. The results provided integral, local information for the community’s use in the hopes 
of maintaining and improving harvester safety while ensuring access towards traditional 
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Food is a basic human need and right. The current food system is a global one and it is 
influenced by factors of economic, environment, political and social determinants. The Food and 
Agriculture Organization (FAO) (1996), defines food security as “when all people, at all times, 
have physical and economic access to sufficient safe and nutritious food to meet their dietary 
needs and food preferences for a healthy and active life” (FAO, 2006). About 2 billion people 
around the world are food insecure because they do not meet one or several of the needed food 
security dimensions, which include food as accessible (economically and physically), available 
at all times, adequate (culturally acceptable), appropriate (quality) and agency (governance and 
policies) (FAO, IFAD, UNICEF, WFP, & WHO, 2018; Jones, Ngure, Pelto, & Young, 2013). 
When famine is discussed it is assumed that the global south population cannot provide for 
themselves. In fact, famine is mostly caused by conflict and social injustice (Durojaye & Mirugi-
Mukundi, 2020). The food economy does not benefit all and lacks resiliency, which involves the 
lack of small-scale farmer support, industrializing food production and trade through a 
neoliberalist model (FAO, 2005, 2006). With food aid, such as food banks, the infrastructures 
were originally only built as a temporary construct for emergency relief in times of hardship. 
Now they are utilized throughout urban areas as a space to regularly access food for low-income 
populations because of poor policy and government intervention (Riches, 2002). Food security is 
complex and its components are cumulative, interconnected and interact at various scales, from 
local to global systems (FAO et al., 2018; Kuhnlein, Erasmus, Spigelski, & Burlingame, 2013; 




development of a resilient food system. It is directly and indirectly impacting global and local 
food security from production of food to storage and transport, to human health, education, the 
economy and the ecosystem (FAO et al., 2018; Jones et al., 2013; Wheeler & von Braun, 2013).  
 
Human-induced climate change has increased the global temperature by 1.0° C and will most 
likely reach 1.5° C between 2030-2052. Climate change will disrupt the planet’s biophysical 
systems, as well as the livelihoods, food and water security, human security and economic 
growth which depend on them (Intergovernmental Panel on Climate Change (IPCC), 2018). 
Anthropogenic emissions of the past 50 years has now dominated the influence of the global 
climate and is impacting natural and human systems (IPCC, 2018). Anthropogenic climate 
change has already influenced global warming by 0.85° C and is increasing 0.2° C per decade; 
with climate effects already being felt and forcing a variety of climate adaptations (IPCC, 2018; 
FAO, 2018). Impacts include changes to land and ocean ecosystems based on mean temperature 
change followed by, extreme weather events, like flooding, drought and forest fires (FAO et al., 
2018; Government of Canada, 2016; Hofmeijer et al., 2013; IPCC, 2018; Johnson & Hutton, 
2014; Thorlakson & Neufeldt, 2012) The unprecedented rate of change is estimated to increase. 
Research estimates that at 1.5° C of global warming, 4% of global terrestrial land ecosystems 
will undergo transformation into another ecosystem, and coral reefs are projected to decline a 
further 70-90%.  As global warming increases it is likely to create some irreversible changes and 
serious damages to the global ecosystem (IPCC, 2018; FAO et al., 2018).  
 
Climate change is not only altering natural systems but also impacting human populations. The 




environment, including Indigenous people, rural communities, subsistent farmers, and small 
island developing states (Berrang-Ford et al., 2012; Green, 2006; Hofmeijer et al., 2013; IPCC, 
2018; Johnson & Hutton, 2014; Thorlakson & Neufeldt, 2012). Climate change will increase the 
frequency and severity of extreme weather events such as floods, droughts, and storms, which 
will have negative impacts on human and ecosystem health, as well as the global economy 
(IPCC, 2018, FAO et al., 2018). Communities in many regions in Africa, Asia, and South 
America, for example, rely heavily on agriculture as a source of food and income. Farmers are 
facing soil degradation, crop yield instability, water supply problems, delay in growing season 
and decreased length of growing season (Berrang-Ford et al., 2012; FAO et al., 2018; Hofmeijer 
et al., 2013; Johnson & Hutton, 2014; Thorlakson & Neufeldt, 2012). In rural Uganda 80% of its 
population rely on rain-fed agriculture (Berrang-Ford et al., 2012). In Bhutan agriculture is the 
main source of livelihood for 90% of the population and 41% of the country’s Gross Domestic 
Product (Johnson & Hutton, 2014). In Puerto Rico coffee production is threatened to decrease by 
2040 with a loss suitable growing land of 60-84%, which impacts the nation and its people (Fain, 
Quiñones, Álvarez-Berríos, Parés-Ramos, & Gould, 2018). The impacts of climate change may 
be devastating for many regions around the world. 
 
Indigenous populations are vulnerable to the impacts of climate change because there is a deep 
connection to the environment, where traditions, cultures, food and way of knowing are learned 
and experienced (Adger, Barnett, Brown, Marshall, & O’Brien, 2013; Andrachuk & Smit, 2012; 
Green, 2006; West, 2009). There is a high reliance on natural systems to sustain traditional ways 
of life, therefore changes to the land and waters directly impact health and well-being in 




impact ecosystem habitats for marine mammals. Marine mammals are an important part to the 
local ecosystem because they are culturally significant to the aboriginal population as well as to 
their diet. This causes stress on the community with changes in food yields and trying to 
maintain cultural connection (Green, 2006). In the Peruvian Amazon regional temperatures have 
increased by 0.22° C-0.48° C per decade between 1965-2005. This has caused alteration in river 
hydrology and floor regime, resulting in decreased coffee and cocoa harvest that Indigenous 
communities depend on. It has been forecasted that future changes in the Peruvian Amazon 
include enhanced drought conditions, loss of forest, increased flash floods and forest fires, which 
will threaten traditional cropping systems (Hofmeijer et al., 2013).With climate change 
impacting food production and access to traditional foods1 around the world, and the fact that the 
global food system will be under pressure to provide about 50% more food production by 2030 
to a growing population (Wheeler & von Braun, 2013), this means that food security is a major 
concern. 
  
Northern Canada is feeling the effects of climate change at a drastic rate. Northern latitudes are 
experiencing the largest temperature increase and will continue to be exposed to more warming 
(Fauria & Johnson, 2008; Nelson et al., 2014; Price et al., 2013). The 2018 IPCC report warns 
that warming in the Arctic is 2 to 3 times higher than global average. Climate change is a current 
 
1 This paper utilizes the term traditional food to represent food of Northern Indigenous people in Canada. Traditional 
food includes species of wild animals and plants and is influenced by region (environmental), culture (societal), and 
personal factors. This food supports local dietary needs such as vital nutrients for healthy survival in Northern 




day threat and is an additional challenge to an already sensitive region where there has been a 
long and historical collapse of resiliency in people and in place. Northern Canada has always 
been dealing with a multitude of challenges since the late 15th century when colonizers arrived, 
and it is important to recognize when working within the geographic region and its communities. 
 
Before colonization Northern Indigenous peoples in Canada maintained their livelihood by living 
and working within and with the environment as a means for food, resources, knowledge, 
spirituality, culture, and community. When European settlers arrived, their intentions were 
brought on by European ideologies and practices, which then threatened Northern Canada’s 
Geography and people. Colonialism in Canada brought on resource extraction, assimilation, 
genocide, and the reduction of Indigenous control over their choice of life and freedom. This is 
an ongoing challenge going into the 21st century and includes trauma, injustice, inequality, loss 
of culture and resiliency against a more supported globalized and western way of life. On top of 
these stressors, climate change has become a threat to Indigenous Northern communities (Loring 
& Gerlach, 2009; Pearce et al., 2010; Spring, Carter, & Blay-Palmer, 2018).  
 
Climate variability and extremes are changing the Northern landscape, which is affecting the 
livelihoods of Indigenous communities. A viable and supported food source for many Northern 
communities is acquiring traditional food from the environment, also known as the land; this 
includes hunting, fishing, gathering, and trapping. Climate change is creating unsafe and 
unpredictable change to the ecosystem as well as changes to animal behaviours and habitat. 






Many communities in the North have become interested and proactive in understanding what is 
happening to their land and home in relation to climate change; this includes climate change 
adaptation planning, monitoring in contemporary ways and utilizing technology to support 
intergenerational knowledge sharing (Gill, Lantz, & the Gwich’in Social and Cultural Institute, 
2014; Kuhnlein et al., 2013; Pearce et al., 2010; Spring, 2018). This project’s study site involves 
the Ka’a’gee Tu First Nation (KTFN) located in the community of Kakisa, NWT. This is the 
smallest community in the NWT (approximately 42 people since 2001) (Statistics Canada, 
2019). Yet even with a small population the community still maintain a traditional way of life by 
practicing subsistence activities. The KTFN are a part of this project because they showed 
interest in collaborating with researchers to receive support in understanding climate change in 
their territory and its impact towards their livelihood.  The KTFN are actively pursuing a 
protected area status for their traditional territory in the hopes of a more community focused land 
management and monitoring strategy.  
 
In response to the KTFN’s needs as well as the direct impact climate change is having on the 
Northern population, this project aims to support local climate change adaptation towards 
sustaining traditional food practices. The research focuses on harvester safety by identifying 
accessibility challenges, risk and safety measures around Kakisa Lake, NWT. The information 
was then added to the community mapping tool, The Ka’a’gee Tu Atlas in support of monitoring 
environmental change geared towards safer travel and future adaptation planning. To ensure that 
the project approach was appropriate and viable a community-based method was utilized to 





The methodology and methods section are discussed in Chapter 3. This includes Participatory 
Action research (PAR) as the basis of the research approach. Other methods that were used 
include semi-structured interviews, participatory mapping, and creating digital spatial 
information. These actions provided a platform for traditional knowledge holders in identifying 
areas, features and events of risk towards harvester safety.   
 
In Chapter 4, the results and discussion portion delve into the breakdown of identified themes 
participants shared during the interview process. These themes support the realities of what the 
community experience from climate change in relation to their practice of subsistence activities 
for food access. The interviews along with the results and discussion section helped to identify 
on-the-land features of trail conditions, areas of concern, and stopping locations that will 
hopefully support harvester safety and climate change adaptation. These features were added to 
the community digital map in support of environmental monitoring, adaptation planning and as a 
knowledge sharing community platform.  
 
1.2 Research Objectives 
In 2017, a community-based monitoring tool was created called The Ka’a’gee Tu Atlas. It is an 
online web-based mapping platform that supports monitoring of land changes around the KTFN 
territory. The tool’s purpose is to track, record and assess the data as locals are observing land 
changes. Moving forward with this project, the community wanted to record more information 
on harvester safety, such as safe stopping points. The information that was gathered from this 




monitoring on the land. Based on the needs of the community and the research gap of harvester 
access and safety the research question that was addressed is as follows: 
 
Will incorporating information on harvester safety data into the Ka’a’gee Tu Atlas ensure 
harvester safety and support for on the land practices towards accessing traditional foods? 
 
The purpose of the study tried to build on the topic of harvester safety by undertaking the 
following objectives: 
➢ Record traditional knowledge in the form of interviews and participatory mapping from 
harvesters, to understand the risks, challenges and needs of harvester access towards 
traditional food. 
➢ Incorporate more community gathered information into the web-enabled mapping tool, 
The Ka’a’gee Tu Atlas, to support land monitoring initiatives, future research, sharing 
knowledge and community sovereignty. 
➢ Identify cultural safe stopping spots and its condition to map out safety plans for local 
harvesters and visitors. 
➢ Supporting and building community skills by training individuals in specific computer 
software, enabling empowerment and self-sufficiency2. 
➢ Build on accessibility knowledge for the purpose of it actively being used and monitored 
by harvesters and on the land monitoring experts, such as, the guardianship program.  
 




The overall goal for the study will focus primarily on harvester access to help reduce risk as well 
as the community’s overall need for accessing traditional food in a safer way.   
 
2 LITERATURE REVIEW 
2.1 Climate Change in Canada’s North 
The effects of climate change and its severity depend on the geography, the ecosystems and the 
communities that live amongst these environments (IPCC et al., 2018, West, 2009). Warming in 
the Canada’s North affects the local ecosystems and communities as well as global systems, such 
as ocean currents and the carbon cycle, which are critical to the stability of the Earth’s climate 
(Price et al., 2013; West, 2009). Climate change is creating more frequency and magnitude to 
seasonal variability, thus causing extremes of change in ecosystems and will obscure long-term 
trends in areas higher than 40° degrees North (Fauria & Johnson, 2008; Nelson et al., 2014; Price 
et al., 2013). In the northern hemisphere, 1.890 billion hectares of area constitutes the boreal 
forest. About 28% of the geographic zone is situated in Canada (Brandt, Flannigan, Maynard, 
Thompson, & Volney, 2013). The Northwest Territories’ (NWT)3 is one of the three territories in 
Northern Canada. The boreal forest covers about 18% of the territory; this includes the ecozones 
of the Taiga Plains, Taiga Cordillera, Taiga Shield, Boreal Plain and the Boreal Cordillera, refer 
to figure 2.1 (Bohning, Campbell, & Grave, 1997; Nelson et al., 2014). This environment is 
mainly covered with cold-tolerant tree species, lakes, rivers and wetlands (Brandt et al., 2013; 
 
3 Northwest Territories can also be known as NT, such as within the Canada post system. NWT is commonly used 




Price et al., 2013). The natural systems within the area are not static but are dynamic with the 
influence of human activity, climate and weather (Brandt et al., 2013; Folke, 2006; Holling, 
2001). These dynamic systems are called social-ecological systems (SES). SES are of 
complexity, where multiple systems influence one another through feedbacks and are constantly 
fluctuating. SES function non-linearly, depend highly on diversity and work at various scales, 
time and space (Folke, 2006). Systems go through cycles of destruction and disturbance and are 
able to bounce back to a normal state based on its threshold and resilience (Folke, 2006). A 
system’s threshold is the “boundary” of when a system cannot function at its regular state. 
Sometimes human and natural factors can push a system out of its boundary, but the system is 
able to absorb these shocks through its strength of resilience. Resilience supports an SES to re-
organize itself in order to retain its regular functions, structure, identity and feedbacks (Walker & 
Salt, 2012). Resilience provides the idea of adaptive capacity within a SES; it incorporates the 
idea of adaptation, learning and self-organization to be able to persist disturbances (Smit & 
Wandel, 2006). The resilience of the boreal forest is strong based on its functional animal groups 
(predators, herbivores, nutrient transporters etc.) and naturally occurring destructions and 
disturbances, like forest fires and seasonal changes. These system dynamics support regeneration 
and re-organization for adaptive capacity purposes (Folke, 2006). The unusual and increasing 
changes in Northern Canada due to climate change is now pushing the boundaries of SES 
resilience and heading towards passing the systems’ threshold. It is predicted that climate change 
in Northern Canada will have an increase in forest fires with storm severities, precipitation, 
drought, and thawing of permafrost. These changes would impact soil, increase natural gases 




livelihoods and frequency of seasonal change (Brandt et al., 2013; Fauria & Johnson, 2008; Price 






Figure 2. 1 – Northwest Territory Ecozones  
The map depicts the location of the Northwest Territories within Canada and the 
 ecozones within the territory. 
 
2.1.1 Warming 
Some drivers of system change in the boreal include solar radiation, types of waterbodies and its 
proximity to other natural elements, atmospheric pressure, wind systems, and major terrain 
features (Brandt et al., 2013). The northern circumpolar boreal forest has limited relief from 
ongoing warming temperatures due to its large, extensive, flat landscape. It is prone to climate-
related impacts that are spread over long distances (Price et al., 2013). The area will be exposed 
to greater warming than most other terrestrial biomes, largely due to positive feedbacks between 
the biosphere and atmosphere (Ma et al., 2012; Price et al., 2013). One major positive feedback 




amount of sun rays reflecting back into the atmosphere. A high albedo reflects sun rays when 
there is snow cover and absorbs sun rays when it hits darker surfaces, such as, water and open, 
vegetative land. When absorption occurs, it causes the earth to warm. The current seasonal 
variability of land surface albedo in the northern hemisphere is due to the changes of snow cover 
(Thackeray, Fletcher, & Derksen, 2019). Snow cover is an important part of the boreal’s 
ecosystem. The snow acts as a barrier from warming the surface and soil and influences large-
scale atmospheric circulation (Thackeray et al., 2019). Global warming causes snow and ice to 
melt and this decreases the albedo causing unusual warming, thus increasing climate change and 
influencing system functions (Betts, 2000). Climate change in the boreal forest is influencing 
changes to ground cover, such as permafrost thaw and associated changes in soil chemistry, 
vegetation and biodiversity, increasing frequency in precipitation, drought and forest fires 
(Fauria & Johnson, 2008; Kokelj et al., 2015; Ma et al., 2012; Nelson et al., 2014; Price et al., 
2013). These system changes cycle back by warming the region even more.  
 
2.1.2 Precipitation 
It has been predicted that precipitation will increase in the North due to warming temperatures in 
fall, winter and spring (Price et al., 2013). Since 1900, annual precipitation rates have seemed to 
increase in the boreal area by 10-20%. The ecozones of the Taiga cordillera and Taiga plains will 
have an increase of 11-14% of precipitation by 2050 and 25% increase by 2100 (Price et al., 
2013). These are extreme and unusual changes to the boreal ecosystem. With more precipitation 
there will still be climatic drying because of evapotranspiration. Warming also causes melting of 
snow and ice as well as increases the probability of more rain on snow (ROS) events during the 




cover due to rain falling on snow, which creates an icy sheet that could be difficult to navigate 
on. For people and some wildlife this impacts their access to food, health and safety (Chen et al., 
2013; Lemelin et al., 2010; West, 2009). For other wildlife, it improves their movement and food 
availability. For example, the caribou would have a difficult time accessing lichen for food but 
for wolves, who are predators to the caribou, can move easily along the surface of the ice, and 
therefor increase predation rates of caribou (Fancy & White, 1985; Tyler, 2010). Changes in 
snow and ice conditions impacts communities that depend on wildlife for food. There is also 
impacts to their infrastructure, like trails for harvesting and equipment for on the land activities, 
thus creating unpredictable and unsafe conditions (Lemelin et al., 2010; Spring, 2018; West, 
2009). 
 
2.1.3 Forest fires 
Global warming will also affect the frequency of forest fires in the North. The intricate 
connections of warming temperatures, evapotranspiration, droughts, strong surface winds and 
storm severity, like lightening will fuel forest fires (Fauria & Johnson, 2008; Price et al., 2013). 
Boreal forest fires are part of the ecosystems’ regulating process. Fires normalize insects and 
diseases, influence species composition, forest age structure, productivity and biodiversity 
(Brandt et al., 2013; Nelson et al., 2014). Climate change will increase the frequency of forest 
fires and will change the regulating process (Brandt et al., 2013; Fauria & Johnson, 2008). Some 
major factors that influence forest fires include, burn severity, species establishment in postfire 
ecosystem, and the duration of winter snow cover (Randerson et al., 2006). Climate change 
induced fires will subsequently shift the dynamics of permafrost state, atmospheric emissions, 




et al., 2014; Price et al., 2013; West, 2009). The boreal forest stores and cycles vast amounts of 
carbon known as a carbon sink, but climate change will alter this (Brandt et al., 2013; Randerson 
et al., 2006). With the aid of fire it will release more CO2 and other GHG emissions into the 
atmosphere (Randerson et al., 2006). The northern hemisphere carbon sink originates from forest 
cover and age; fires will reduce these elements (Fauria & Johnson, 2008; Randerson et al., 2006). 
With these shifts, there could be insect outbreaks, loss of tree diversity and cover, impacting 
livelihood activities for both wildlife and people (King & Furgal, 2014; Lemelin et al., 2010; 
Nelson et al., 2014; Price et al., 2013; West, 2009). Forest fires will subsequently impact 
biodiversity during and post event.  
 
2.1.4 Permafrost thaw 
Permafrost is an important component to Northern geography. Permafrost is defined as ground 
that remains at 0° C or below for two or more consecutive years and about 58% of the Canadian 
boreal forest has discontinuous permafrost. This means that 30-80% of the ground is underlain 
by permafrost (Price et al., 2013). Permafrost is critically important for regulating global climate 
and carbon budgets. It supports the local and regional hydrological and topographical elements 
of an area (Thienpont et al., 2013).  Almost all areas in North America with permafrost is 
warming; faster degradation of permafrost will occur in more areas than others, such as the 
boreal plains and the Boreal Shield (Price et al., 2013). Permafrost is thawing due to climate 
change and its impacts to other systems, such as, forest fires and precipitation (Kokelj et al., 
2015; Thienpont et al., 2013). One reaction to this process is causing thermokarst activity of 
retrogressive slumping. Thermokarst activity is the change in ground subsidence and occurs 




slumping alters the chemistry of the soil and water, changes the moisture regime, such as, water 
tables and will cause terrain and lake disturbances (Price et al., 2013; Schuur et al., 2007; 
Thienpont et al., 2013). Fresh water systems will be significantly impacted due to permafrost 
thaw and overall warming effects. If the rapid rate of warming were to increase over next 100 
years, then it will exceed the lakes ecosystem’s ability to adapt to these drastic changes (West, 
2009). Slumping alters the structure of the ecosystem by changing hydrological patterns. The 
degradation of the ground will impact both ecosystems on land and in water; triggering decline 
in current tree species, vegetation and wildlife (Price et al., 2013; Schuur et al., 2007; Spring, 
2018). Thawing of permafrost will lead to changes in vegetation, thus changing habitats and 
species. This cycle of change will also impact communities who rely on resources, gathered from 
the environment, such as food (Gill et al., 2014; Pearce et al., 2010). Communities’ infrastructure 
will also be impacted by permafrost thaw. Infrastructure like houses, airports, pipelines and roads 
will be supported by unstable ground (West, 2009). With the increase in forest fires predicted to 
occur due to climate change, it will alter environmental conditions permanently and 
progressively reducing the probability of permafrost thaw to recover (Price et al., 2013).  
 
2.1.5 Biodiversity (New and Old species) 
The shifts in natural processes from global warming are interconnected and impact the 
ecosystem. Climate change is creating small shifts in ecosystem processes that can eventually 
alter into new and less desired ecosystems. Biodiversity in a place is determined by the 
ecosystem and the ecosystem is defined by the SES. An example of species adapting to the 
dynamics of a boreal ecosystem include certain tree species, such as, black spruce. Forest fires 




spruce, it produces cones that open after the intense heat of a fire and releases seeds to ensure 
regeneration of its species (Chapin et al., 2004). Black spruce in the North are located in 
permafrost dominated sites; this may be a challenge for the tree species to adapt and regenerate if 
permafrost is forecasted to thaw out (Chapin et al., 2004). Climate change will impact the shifts 
within these complex systems altering the flora and fauna. The boreal forest biodiversity relies 
on seasonal change. Many northern species are particularly vulnerable to warming because they 
have adapted to the seasons of extreme long, cold winters and short, dry summers. With climate 
change there is more stress placed on the ecosystem and this impacts the biodiversity. For 
example, if warming alters the soil this could impact specific plants, like berry bushes, thus 
impacting food availability to certain species, like birds and people (Lemelin et al., 2010; West, 
2009). Research has observed, that red squirrels in the Yukon have altered their breeding dates, 
as a response to warming (Price et al., 2013). Woodland caribou are likely to be seriously 
affected by warming because it will change their habitat, food source and integrate new diseases 
(Chen et al., 2013; Price et al., 2013). Small shifts from climate change will have a direct and 
indirect effects to biodiversity (Price et al., 2013). The IPCC report (2018) has concluded when 
global warming reaches 2° C as a global average then it is most likely 13% of terrestrial land 
area will undergo a transformation into another ecosystem. The report has highlighted that “high-
latitude tundra and boreal forests are particularly at risk of climate change [with] induced 
degradation and loss, with woody shrubs already encroaching into the tundra and this will 
proceed with further warming” (IPCC, 2018, p.10). Various factors are known to change 
biodiversity based on climate change impacting natural systems, some changes include, 
increased disturbances of pests and pathogen outbreaks, species richness, distribution of species 




resources, and shifts in food-web structure (Prowse, Furgal, Wrona, & Reist, 2009). There are 
small shifts of dynamics happening already due to climate change. These shifts include, more 
northward migration of species, thus disrupting competition due to invading species, as well 
changes of prey productivity, ice distribution and warming waters affecting some northern bird 
species (Prowse et al., 2009). Increased warming will most likely increase the diversity of new 
species (Dale et al., 2001). Observations from Indigenous trappers believe there will be an 
increase of muskrat populations in high-latitude lakes, ponds, and wetlands around the 
Mackenzie river system because of increasing abundance of aquatic vegetation (Prowse et al., 
2009). The introduction of new species in the boreal forests will affect habitat change, 
competition, diseases, alteration of gene pools through hybridization, nutrient cycles and forest 
succession (Dale et al., 2001). Climate change could lead an increase in an abundance of single 
species and could trigger alterations of system properties leading to a new stable system (Chapin 
et al., 2004). It is difficult to know what new species will relocate and if there will be invasive 
issues because of all the complex interactions the boreal has as a social-ecological system (Dale 
et al., 2001; Prowse et al., 2009).  
 
2.1.6 Contaminants 
Along with new species migrating to Northern latitudes, so will new contaminants. In this 
context contaminants are described as parasites, bacteria, chemicals, and pathogens. The 
warming global temperature is affecting all systems from ocean currents to storm severity, 
animal behaviour to the alteration of chemical toxins (Noyes et al., 2009; Prowse et al., 2009). 
Chemical toxins like persistent organic pollutants will increase in the North due to warming 




snow and ice, change the carbon cycle and increase species diversity. These processes will all 
introduce more contaminant concentrations in water, soil and biota in the north (Noyes et al., 
2009). Since 2005, it has been researched that about 80% of 1500 species have shifted their 
habitat range toward the poles (Bradley, Kutz, Jenkins, & O’Hara, 2005). These shifts will move 
further north as temperature increases. When species move into non-native regions, there is a 
high chance they are carrying pathogens that will stress the local ecosystem. For example, it is 
believed that the red fox expansion in northern Alaska may have introduced Echinococcus 
multilocularis in the brown lemming population; this parasite is also toxic to humans (Bradley et 
al., 2005). There are about 85 million migratory birds in the arctic. Birds are known carriers of 
poultry pathogens such as avian influenza viruses. These viruses can easily be disseminated 
along the migratory path (Bradley et al., 2005). Climate change is already exacerbated 
environmental stresses to the ecosystem; such stressors include, habitat destruction, pests, food 
availability and reduced snow and ice spots (Noyes et al., 2009). The exposure to more 
contaminants is another stressor point. Climate change is already challenging the adaptability of 
species and now with the introduction of more contaminant concentrations it could impact the 
physiological processes of wildlife and disrupt their homeostasis system (Noyes et al., 2009). 
Fish are highly vulnerable to temperature and contaminant interactions (Noyes et al., 2009). 
Climate change is changing the food web, and this includes bioaccumulation of contaminants. As 
species consume other species, then those contaminants in the food will be accumulated 
throughout the food web. This will impact all species’ health including humans (Berti, Receveur, 
Chan, & Kuhnlein, 1998; Noyes et al., 2009). It is difficult to predict how warming temperatures 




as, bacteria or insects and others, like ungulate species are under immense stress (Bradley et al., 
2005; Dale et al., 2001; Noyes et al., 2009; Prowse et al., 2009).  
 
2.2 Climate Change Adaptation in Northern Indigenous Communities 
The Northwest Territory (NWT) consists of 33 communities that are situated all over the large 
geographic area and about 50% of NWT’s population identify as Indigenous. Indigenous 
communities and their way of life have a close and intimate relationship to the environment (the 
land). The Indigenous way of life is learned, practiced and experienced on the land; their cultural 
practices, food, medicines, social networks, knowledge transfer and spirituality are all gained and 
influenced within their ecosystem (Power, 2008; Spring, 2018; West, 2009). Indigenous Peoples 
have gained holistic knowledge by having an intimate relationship with the land, known as 
traditional knowledge (TK)4 (Stevenson, 1996). This knowledge is generated over time and 
passed down orally. It is based on changes to ecological conditions with long term observations 
and monitoring, which are determined by place to place, season to season and year to year with 
key indicators guiding them (Parlee, Goddard, Łútsël K’é Dene First Nation, & Smit, 2014). 
Indigenous way of life provides them with a heightened sensitivity to ecological change (Parlee 
et al., 2014). This helps to understand specific environmental knowledge, such as ecosystem 
 
4 Traditional Ecological Knowledge (TEK) is another way of describing Traditional knowledge (TK). TEK is the 
knowledge gathered directly from the land; this includes, wildlife and plant species, place-based patterns based on 
seasonal, climatic and other environmental changes. TEK can be viewed as the base for TK. All dimensions of 
Indigenous livelihoods are interconnected with the land. TK will be used throughout the paper because of the 




dynamics, appropriate governing relationships between human and environment and the health 
of wildlife, such as species’ behaviour and distribution (Parlee et al., 2014; Stevenson, 1996). TK 
can be understood as Indigenous identity. The knowledge gathered from the land directly and 
indirectly composes cultural identities, values and customs, and broader dimensions of 
Indigenous social, economic and spiritual well-being (Stevenson, 1996). For thousands of years 
to present day, Indigenous groups practice subsistence living and climate adaptation (Brandt et 
al., 2013; Spring, 2018). The reasons for adaptation are based on seasonal change and the 
response of animals and other needed resources (cited by Spring, 2018). Indigenous communities 
have been resilient in their way of life because of their intimate relationship with the land. Their 
food system is tied to traditional economy of subsistence activities; this includes, hunting, 
fishing, harvesting, and gathering traditional foods. Their food is directly influenced by the 
health of the ecosystem. As climate change negatively impacts the ecosystem, people’s food 
security and livelihoods are threatened. These threatening challenges include, risk of unsafe 
travel environments, increase of accidents, exposure to contaminants through bioaccumulation, 
resource depletion, limited diversity of food stock, loss of knowledge transfer and overall loss of 
culture (King & Furgal, 2014; Spring, 2018; West, 2009). The health of the ecosystem is under 
stress due to the continuous and unpredictable changes from global warming.  
 
2.2.1 Mitigation Versus Adaptation 
Climate change is an ongoing challenge for communities around the globe. By mitigating and 
adapting to these changes, it aids in reducing the rate of emissions as well as to cope with the 
changing environment. Mitigation is a proactive way for humans to reduce the release of more 




(Edenhofer et al., 2014). Mitigation efforts should be practiced globally and by all, governments 
to individuals. Examples of mitigation efforts can include reducing carbon footprint by utilizing 
less non-renewable energies, such as incorporating carbon tax or practicing sustainable 
agriculture. A major setback is economic growth versus environmental protection. Current trends 
towards the global economy are growing and therefore increasing emissions 
(VijayaVenkataRaman, Iniyan, & Goic, 2012). Other types of mitigation practices may ignore 
dimensions of human rights, equity, and environmental justice. For example, Indigenous people 
are forced to be a part of the formal economy and purchase market foods, restricting them to 
practice the preferred ways of accessing food, like hunting because of regulations and Western 
systems placed by outsiders (Tauli-Corpuz & Lynge, 2008). The Global temperature is 
forecasted to be 1.5° C warmer by 2030 and mitigation is not enough, especially in Northern 
Canada. The IPCC Report (2018) has strongly warned warming will happen 2 to 3 times faster 
over Arctic land. Even if the global population were to stop producing more GHG emissions, it 
would take the global systems to react to those actions several decades later. Global warming 
will not react immediately to mitigation actions; there is a time lag to actions taken and the 
reaction of the planet to the emissions (Shaftel, 2019). One way to take immediate climate 
change precaution is through adaptation. Along with mitigation practices, adaptation also needs 
to occur to take on a proactive approach towards climate change situations. Climate change 
Adaptation is when a system learns how to cope and operate based on unusual environmental 
conditions (International Council for Local Environmental Initiatives [ICLEI], 2008). The goal 
of adaptation is to reduce vulnerability within a system (i.e., community, ecosystem) from 
climate change impact (Bennett, Kadfak, & Dearden, 2016). In a community context, it is “the 




change and the ability of the community to adapt to change by managing risks, learning and 
devising effective response strategies” (Bennett et al., 2016, pp. 1772–1773).  
 
Climate change adaptation is a socio-institutional process and requires the knowledge of risk of 
who and what needs to be adapted (McEvoy, Fünfgeld, & Bosomworth, 2013). The knowledge 
of risk and understanding how to plan for adaptation requires integration of varying perspectives 
and experiences. The dynamics of an SES already are of complex and unpredictable nature, and 
now climate change is a key driver to an increase in these system changes. It is best to plan 
adaptation at a local scale because all systems are unique based on geography and community 
(Adger et al., 2013; Lyth, Harwood, Hobday, & McDonald, 2016). At a community level, there 
is a greater understanding on adaptation issues and needs, risks, framing of adaptation pathways 
and aware of the dynamics of knowledge and systems (Adger et al., 2013; Lyth et al., 2016). 
Examples of adaptation can include, anticipatory reaction, such as promoting rainwater storage; 
reactive action, such as, avoiding current hazard areas for building infrastructure, bottom up 
approaches, such as, bylaws on safety protocols, as well as top-down approaches, like national 
funding distribution (Bennett et al., 2016; Bizikova, Neale, & Burton, 2008). Adaptation requires 
the participation of the community, as it will imbed culture, local systems and needs to better 
create sustainable adaptation strategies. This dimension is important for understanding both 
mitigation and adaptation to climate change because culture is embedded in a community’s 
lifestyle like consumption, tradition, and production (Adger et al., 2013). Communities are 
bonded to a place and this creates a connection and understanding of what is happening to their 





2.2.2 Adaptation Reaction 
 As mentioned before, Indigenous culture incorporates in-depth knowledge and skills within the 
environment, which leads to adaptation and this has always been an important part of Indigenous 
livelihoods. Climate change exacerbate peoples’ and communities’ vulnerability. Communities 
are already vulnerable due to Canada’s history of colonialism, the global economy, social norms, 
policies and regulations (Andrachuk & Smit, 2012; Lemelin et al., 2010; West, 2009). By 
integrating TK, modern systems and technology, harvesters are adapting while on the land. 
These adaptation techniques include, finding alternate travel routes to avoid hazardous areas, 
harvesting less of one species by supplementing with another type of wildlife or consuming 
market foods, utilizing different vehicles depending on land and water conditions, harvesting 
later in the season due to warming temperatures, and being flexible with harvesting opportunities 
due to climate change and having other commitments like wage earning jobs in town (Andrachuk 
& Smit, 2012; Jacob, McDaniels, & Hinch, 2010; Pearce et al., 2010). Harvesters are 
increasingly anticipating hazardous events and risks; there is more use in technology like GPS 
and satellite phones. There is more preparation of possible over nights with more equipment and 
food, more communication and planning, taking more time reading environmental conditions, 
and travelling in groups (Pearce et al., 2010). Everyone is adapting differently; for regular 
harvesters they are adapting on the land, for other community members they are adapting by 
purchasing more store-bought foods (Andrachuk & Smit, 2012).  
 
2.2.3 Adaptation by force 
The way adaptation is practiced ties into the level of traditional knowledge and skills a person 




different ways and rates methods are practiced based on various factors.  Some ways of 
adaptation can be viewed as unsustainable, unhealthy, and not by choice. This goes back to 
Canada’s history of European settlers colonizing Indigenous people. Before the arrival of 
settlers, Indigenous Peoples maintained roles and practices that enabled them to thrive within 
their environments. Women and men contributed to the traditional economy, raising families and 
working in a cooperative and sharing environment (Morgan, 2008).  The arrival of European 
settlers assimilated Indigenous people by forcing them to lose connection with their culture, 
language, beliefs, customs, and community. One main practice was the formation of residential 
schools, where much abuse happened and trauma from the overall experience of forced removal 
from loved ones (Chansonneuve, 2005). The history of treatment on Indigenous people led to 
trauma, isolation, poverty, language barriers, loss of cultural identity and knowledge, substance 
abuse, disempowerment leading to change in gender roles, and leaving them as very vulnerable 
to current day situations (Council of Canadian Academies, 2014). Many Indigenous and non-
indigenous people have adapted to a westernized lifestyle and diet. This is mainly due to 
industrialization, urbanization, economic development, and the globalization of markets 
(Damman, Eide, & Kuhnlein, 2008). Northern Indigenous communities now rely more on the 
formal economy and wage-earning income activities. This type of lifestyle has reduced time out 
on the land, reducing their skills in traditional knowledge and consumption of traditional foods 
(Damman et al., 2008). Market foods are easy to access and are cheap, but the nutritional content 
compared to traditional foods is very poor. Cheap foods have low mineral and vitamin content, 
are high in saturated fat and refined carbohydrates, thus leading to unhealthy lifestyles such as, 
increase in disease, loss of traditional skills and being inactive (Damman et al., 2008; Guyot, 




foods include, policies and regulations on access to land and subsistence activities, food quality 
and pricing based on geography, education versus time spent on the land, and the influence of 
media, such as, advertisements (Damman et al., 2008). The restrictions and policies are through a 
westernized lens and reduce Indigenous people’s interests, culture, lifestyle, and access to 
adequate food. 
 
2.2.4 Adaptation Initiatives 
Most of the adaptation that is occurring in NWT communities are short-term adjustments and a 
response to change (Armitage et al., 2011). With continuing rapid change from warming 
temperatures, there is need for more adaptive responses through co-management and with 
institutions (Armitage et al., 2011). There are various ongoing initiatives in the NWT. 
Communities are working with multiple stakeholders, like governments and educational 
institutions, to better understand and prepare for climate change. (Gill et al., 2014; Kuhnlein et 
al., 2013; Spring et al., 2018). Current initiatives involve collaboration with diverse people, co-
management to aid in learning and adaptation, incorporation of modern software, such as, 
mapping, GIS and media tools, engaging the youth to gain on the land experience to support 
traditional knowledge while learning new skills and most projects are place based specific to 
community’s needs and environment (Gill et al., 2014; Spring et al., 2018; Adger et al., 2011; 
Lyth et al., 2016).Examples can include such projects as, an environmental monitoring initiative 
with youth, researchers and Elders in Fort McPherson, NWT. The youth with on-the-land experts 
work together to observe changes and collect information through media tools and mapping. This 
project provides a space of knowledge sharing, building relationships, learning new skills and 




analysis is used throughout the North as a way to support Indigenous livelihoods; some 
communities may map place names, record information of environmental patterns, such as, sea 
ice or wildlife behaviour, recording uncharted shifting traditional routes or a way to preserve 
knowledge for future generations (Engler, Scassa, & Taylor, 2013; Kendrick & Manseau, 2008). 
Technology can also support preliminary adaptation planning work with communities. Media 
tools, such as, photovoice can promote community members to participate in identifying 
community impacts from climate change and what they value in the area (Pearce et al., 2010). 
TK can take the form of stories, empirical observations, oral histories, songs, narrative, skills and 
rules; tools such as, media equipment, GPS, digital data collecting software can help support TK 
with information development and awareness, planning and design, implementation, monitoring 
and evaluation (Bonny & Berkes, 2008; Engler et al., 2013; Gill et al., 2014; Klein, 2011).   
 
2.2.5 Maladaptation 
It is important to note that some previous and current adaptation initiatives still lead to 
challenges and maladaptation. Climate change is framed differently based on people’s 
perspective and experiences that are attached to a community and culture (Adger et al., 2013). 
There have been incidences where projects provide information that are not directly beneficial to 
the community. For the Teetl’it Gwich’in in Fort McPherson, they have been involved in 
programs where the output of identifying areas of concern and need for adaptation were not of 
areas of actual concern and of cultural significance. Researchers need to be aware of how the 
research is conducted and what effects the project results will have on the community.  For 
adaptation to be successful it needs to be place specific, which incorporates details of physical 




Another example how maladaptation can come about is the general use of climate change models 
that support adaptation assessments based on environmental risk and social responses. This 
creates a simple cause and effect method of identifying solutions and does not explain how the 
same output is exposed and responded differently by different groups. Models lack the 
incorporation of place based and cultural factors. For example, in Burkina Faso two pastoral 
groups responded differently to drought; one group decided to find alternative income streams 
and another group diversified their livelihood through labour migration (Adger et al., 2013). 
Without the consideration of cultural dimension, it will lead to maladaptation further increasing a 
community’s vulnerability (Adger et al., 2013; Magnan, 2014).  
 
2.2.6 Challenges 
As adaptation is occurring on the land and in communities there are challenges that arise. 
Adaptation requires more time, money, energy, and resilience on communities that are already 
vulnerable and stressed. Climate change is stressing Indigenous food systems (Wesche & Chan, 
2010). Harvesting and processing traditional foods relies on climate. Climate influences wildlife 
behavior and this impacts when harvesting can occur, impacting traditional processing 
techniques and the level of consumption on that specific species (Guyot et al., 2006; Jacob et al., 
2010; Wesche & Chan, 2010). For example, based on when fish stock is most abundant then 
harvesting is practiced but the processing technique of drying could malfunction due to unusual 
climatic factors. If the weather is too warm than the meat could potentially spoil before drying 
(Guyot et al., 2006; Jacob et al., 2010). Climate can also influence the type of species to be 
harvested based on landscape change and species availability. In Ulukhaktok, NWT, during duck 




option to access the land. As an alternative, boats could be used but it is more of a challenge to 
duck hunt in a boat and requires more fuel use and time (Pearce et al., 2010). It is becoming 
increasingly difficult to go out on the land and practice subsistence living due to high costs of 
resources, such as, equipment and fuel, more pressure on the communities’ capacity with 
needing more time and energy to adapt and TK being under pressure based on western systems 
and unusual change happening to the ecosystem (Armitage et al., 2011; Gill et al., 2014; Pearce 
et al., 2010; Spring, 2018; Stevenson, 1996; Uprety, Asselin, Bergeron, Doyon, & Boucher, 
2012).  
 
2.3 Harvesters Safety  
On-the-land skills and TK are further challenged with new changes to the landscape; people are 
stressed, scared and unsure how to be out on the land. The Indigenous food system is linked 
strongly with culture. When health of the land is at risk than there is concern towards physical 
changes but also non-biophysical aspects towards food security such as, psychosocial and 
sociocultural dimensions (Loring & Gerlach, 2009). On the land experts also known as 
harvesters are the community members who navigate the land in order to gather traditional foods 
for consumption or trade (Brinkman et al., 2016; Pearce et al., 2010). Harvesters are the main 
source for accessing traditional food for the community. The availability of traditional foods can 
be evaluated through three parts, resource distribution, resource abundance and harvester access 
(Brinkman et al., 2016). Harvesters access investigates the physical ability of the harvester’s 
safety and reliability traveling to the intended harvesting area (Brinkman et al., 2016). Climate-
driven change due to warming temperatures is impacting the availability and access of traditional 




safety of harvesters (Brinkman et al., 2016; Guyot et al., 2006; Loring & Gerlach, 2009). Climate 
change is threatening TK, the main source of safe travel. TK is providing less reliable cues to the 
changing environment, reducing safe travel. These unusual changes put harvesters at risk. Many 
Northern communities have mentioned a major concern of harvesting is the safety aspect. 
Brinkman et al. (2016) conducted a study in four Indigenous Arctic communities evaluating the 
interaction between rural communities and local foods. The primary discussion topic for all 
participants was about harvester access. Many components of food access and availability were 
positive, but harvester travel was a negative component. Similarly, a comparative study between 
Fort Providence, NWT and Beaver Creek, YK looked at the impact of traditional food based on 
the changing environment, harvesting situations and food species. The biggest concern for both 
communities was the unpredictable conditions when traveling on the water (Guyot et al., 2006). 
It is hypothesized that harvester safety is a main concern compared to food abundance and 
distribution because harvesters are responsible and in control for finding access to resources, 
such as deciding what transport to use and where to go (Brinkman et al., 2016). Currently, when 
harvesters are in an unusual situation, they draw on the knowledge they have on the environment 
and the resources available to them in order to cope with the situation (Pearce et al., 2010). This 
kind of tactic does not provide a stable and confident strategy to avoid the unpredictable risks. 
There is much concern for the safety of harvesters. Harvesters play an important role in the 
community. Being out on the land and harvesting traditional foods is a part of the Indigenous 
food system and their culture. Food that is harvested all begins with harvester access and safety.    
 
Indigenous practices are interconnected with the ecosystem. On the land activities are being 




and community members are adapting because there is no other choice. Communities provide 
insight to what resources and systems are important for them, what capital they have and need to 
build on and to help identify sustainable actions and policies to increase resilience (Adams et al., 
2014; Bartlett, Marshall, & Marshall, 2012; Bennett et al., 2016; Spring, 2018). Effective 
adaptation requires collaboration, participation, and integration across different environmental 
scales as well as social, like government and sectors; this also includes the incorporation of 
different knowledge and perspectives. Adaptation should be planned and conducted in a 
meaningful and appropriate way, where the community can benefit in preserving its livelihood or 
improving it for the better (Lyth et al., 2016).  
 
2.4 Participatory Mapping a key to Adaptation Planning 
Climate change inherently impacts the natural world influencing such systems as food chains, 
seasons and landscapes and subsistence practices, thus understanding spatial information is key. 
A Geographic Information Systems (GIS) is a computerized system that can capture, process, 
manipulate and analyze geographic information through visualization, such as maps (Chang, 
2008). Through GIS produced maps and applications, humans can view and interact with spatial 
information. Geospatial data captures physical features such as, its location and characteristics. 
Examples of features that can be captured through GIS analysis include vegetation type, 
infrastructure, and landforms. Spatial information can be discrete, with hard boundaries or 
continuous, for phenomena that vary continuously across space, such as elevation (Chang, 2008). 
GIS is a helpful tool when understanding complex spatial relationships but it’s reputation is 
mostly grounded in physical locations and features making GIS an objective approach to 




technology as an analysis tool towards certain disciplines, such as human geography 
(Schuurman, 2000). GIS has been evolving to incorporate subjective information towards 
socioeconomic research. Some techniques have included factor analysis to understand social 
gradients, or multicriteria analysis that support identifying the best outcomes by providing a 
weight of importance to each criterion (Bell, Schuurman, & Hayes, 2007). GIS researchers have 
been working towards a better GIS epistemology that better suites non-physical disciplines but 
there are gaps that need to be questioned. For example, socioeconomic statistics in GIS is usually 
gained through National census data creating generalizations in the analysis because it 
disqualifies local data or when using multicriteria weighted analysis it is difficult for GIS tools to 
identify any underlying variable relationships (Bell et al., 2007). It seems that place-based GIS in 
the context of cultural geography is evolving for the better but there still needs to be more 
research done to better represent human geography (i.e., culture, language, knowledge). 
 
This study focuses on climate change adaptation in a northern Indigenous community context. 
As mentioned before, successful adaptation needs to incorporate cultural and place-based 
dimensions. GIS displays ‘where people live’ but now capturing subjective information on ‘how 
people live’ will better serve community needs and this can be done through participatory 
geographic information systems (PGIS) (Vajjhala, 2005). PGIS can also be distinguished as 
participatory mapping, community mapping or volunteered geographic information. There are 
differences between the terms, so for this project participatory mapping (PM) will be the primary 
focus as a suitable tool. PM is a tool that enables community members to have cross-cultural 
dialogue, share knowledge and effectively collaborate for the purpose of natural resource 




Community members individually or in a group setting participate in the mapping process of 
what should be captured to how it is represented. For northern Indigenous communities, much of 
their way of life and information gathered is qualitative and ties into the physical landscape. 
Indigenous geographic information is connected with time and space and linked with the 
dimensions of culture and spirituality (Engler et al., 2013). Mapping with the community has 
been used in many Indigenous communities to help reclaim sovereignty over the land and 
capture traditional knowledge for future generations (Engler et al., 2013). PM helps to actively 
engage community members to preserve, curate and disseminate traditional knowledge within a 
growing technological world (Engler et al., 2013). 
 
2.4.1 Suitability 
Participatory mapping is beneficial to community research and planning. PM is a post-colonial 
and locally driven approach that provides a more flexible and holistic way of gathering 
information that is culturally respectful and empowers community members (Engler et al., 2013). 
Mapping projects that incorporate Indigenous knowledge must involve community members 
(Engler et al., 2013). To many Indigenous communities, the land is the location of where key 
events occur and these events include historic and current observed knowledge (Engler et al., 
2013). Traditional knowledge has a geographic dimension to it and PM can aid in capturing this 
information. Such information that could be mapped includes, “environmental and seasonal 
changes, the relationship between the people and the land, the preservation of toponyms in their 
traditional tongue” (Engler et al., 2013, p. 192), and capturing local systems of traditional travel 
routes for future generation use. Many marginalized communities accept the practice of 




importance of different knowledge as a positive, promotes co-production and co-learning and 
creates meaningful research output to the community (Hay, 2016; Liamputtong, 2007). Previous 
projects have led communities to utilize mapping for legal purposes and resource rights, such as 
the Amerindian peoples of Guyana claiming ancestral land titles or villages in Indonesia having 
incorporated PM and PGIS to identify traditional village territories for rights claims (McCall & 
Minang, 2005). Another subset of participatory mapping is participatory photomapping protocol 
(PPM) or participatory media mapping. PPM incorporates digital media tools to capture 
information and to connect it to locations on an interactive map. Such tools can include, cameras, 
GPS units and recording devices and provide outputs of visual and audio information (Bennett & 
Lantz, 2014). PPM in a Northern context is seen as a suitable strategy to document and 
communicate local observations and concerns (Bennett & Lantz, 2014). In Northwest Territory 
communities, participatory mapping has been used as a research and evaluation tool for 
monitoring the land (Amsden & VanWynsberghe, 2005). In the Mackenzie Delta Region of the 
Northwest Territories, PPM was used to monitor observations from the land while providing 
opportunities for intergenerational knowledge transfer. Participants in this study included the 
researcher, Elders or on the land experts and youth. Observations were made out on the land and 
as the land expert spoke about certain observations the youth would capture the information 
through a camera or GPS unit. Both visual and oral information were then added to an interactive 
online map for community members to use. Through this study observations of changing 
environmental conditions were captured, such as, damages and possible risks to infrastructure 
and historical sites as well as new harvesting sites for food (Bennett & Lantz, 2014). PPM has 
also been used in the community of Fort McPherson, NWT. Like the Mackenzie Delta study, the 




techniques included qualitative indicators that were based on senses and captured with geotagged 
cameras and videos. The captured observations were then added to a web-based map (Gill et al., 
2014).  PPM is seen by cultural experts as an appropriate tool to use for observing and 
monitoring the land (Bennett & Lantz, 2014). Indigenous culture is still maintained with the use 
of PPM, this includes place-based information, utilizing oral history, engagement to support 
intergenerational knowledge transfer and enables survival and self-determination (Bennett & 
Lantz, 2014; Gill et al., 2014; McCall & Minang, 2005; Robinson et al., 2016). PM, PPM and 
PGIS provide key dimensions of incorporating spatial and social objectives that help enable 
more accurate and precise representation of information and help determine the project’s process 
and output (Vajjhala, 2005).   
 
Using a participatory approach to mapping and GIS creates an open and flexible research space 
for community members to participate in. In PM there is “no wrong answer”, meaning 
information is open for interpretation based on observations and experiences, thus 
complimenting traditional knowledge (Engler et al., 2013; Robinson et al., 2016). This tool 
supports Indigenous communities by being able to utilize cultural practices, such as, storytelling, 
on the land engagement and supports governance (Bennett & Lantz, 2014; Engler et al., 2013; 
Gill et al., 2014; McCall & Minang, 2005). PM supports community based natural resource 
management which coincides with Indigenous governance. This mapping technique provides 
space for engagement, participation, empowerment, equity and respect, rights, ownership, 
legitimacy and effectiveness for different knowledges and cultures. This method has the potential 
to improve dialogue, redistribution of resource access and rights, legitimizing and using local 




2005; Robinson et al., 2016). Other positives of PM that support Indigenous communities 
include, creating a digital template for recording traditional knowledge, helping to preserve the 
language, education, providing access to training, builds new skills, such as, working with digital 
equipment and map making and provides inclusive engagement between community members 
(Amsden & VanWynsberghe, 2005; Bennett & Lantz, 2014; Engler et al., 2013).  
 
2.4.2 Challenges and Privacy 
Utilizing PGIS tools like PM coinciding with web-based maps can benefit Indigenous 
communities but there are concerns and challenges that need to be addressed. PGIS tools is a 
useful method that includes community members into the whole project, thus creating effective 
and appropriate information for the locals.  For communities to participate in PM, the method 
requires certain resources and skills for it to be effective. Resources include, data gathering 
devices such as cameras and GPS devices, transportation for on-the-land observations, boats, 
snowmobiles and gasoline, and data processing units and software, including internet access 
(McCall & Minang, 2005; Pearce et al., 2010). Along with these needed resources, community 
members need social capital, such as, having on the land experts, people with digital and 
computer literacy skills and having human capacity and time to participate in data gathering to 
managing (McCall & Minang, 2005). Gathering locally sensitive information and integrating it 
into an online platform creates concerns for many Indigenous communities. There is reason to be 
concerned of possible exploitation and misuse of information because of Canada’s history 
towards Indigenous people and ongoing issues for land rights (Bryan & Wood, 2015; Engler et 
al., 2013). Since the early 1900’s, Dene have been struggling to keep territory and to this day 




Engler et al., 2013). Traditional knowledge (TK) is deeply rooted from the land and supports 
Indigenous livelihoods (Stevenson, 1996). One import aspect of TK is it supports adaptation 
towards the environment through observational monitoring. Important cultural sites are derived 
from subsistence lifestyles, this includes ceremonial sites, safety locations and harvesting areas 
(Engler et al., 2013; Gill et al., 2014; McCall & Minang, 2005; Parlee et al., 2014). The need for 
privacy on mapped TK is to protect sensitive and important information from others who may 
undermine, exploit and misinterpret the data (Bennett & Lantz, 2014; Engler et al., 2013). By 
restricting access to mapped content and authorizing the community to control the project, it 
provides the community with entitlement, strengthens protection and sovereignty over land and 
the information is utilized in a meaningful and effective way (Engler et al., 2013).  
 
2.5 Chapter Summary 
The community wants to ensure the safety of their people and land for the purpose of building 
capital and sovereignty. Access to traditional foods is being affected by climate change and one 
major concern is the safety of harvesters. In many cases, centralized departments for managing 
natural resources are not providing effective protocols. There is a lack of recognition of SES 
complexities and this in turn addresses inadequate management (Adams et al., 2014). 
Regulations on subsistence resource access has mainly focused on the biological component of 
the resources, such as the distribution and abundance, thus creating a gap in the harvester access 
component (Brinkman et al., 2016). There is little knowledge towards what processes and 
mechanisms that hinder or stimulate adaptive capacity and action in the North. In order for 
practical initiatives towards reducing exposure-sensitive areas and enhancing adaptive capacity, 




particular context (Smit & Wandel, 2006). Northern Indigenous communities, like Kakisa, have 
the knowledge, connection, and experiences towards the land and its complexities. This can 
support sustaining monitoring and management for their territory, which can enhance Indigenous 
self-determination.  
 
3 RESEARCH METHODOLOGY AND METHODS 
3.1 Introduction  
The methodology used in this research project was based on flexibility, collaborative and visual 
learning, cross cultural understanding and approaching the question bottom-up through place-
based learning. Some examples of similar research approaches in Northern Canada include, 
Lemelin et al. (2010) who collaborated with Weenusk First Nation to identify climate change 
impacts in the Sub-Arctic region towards resiliency and subsistence activities through a lens of 
CREE (capacity-building, respect, equity, and empowerment); Healey et al. (2011) and their 
collaboration with the community of Iqaluit in Nunavut that dwelled into perspectives on climate 
change towards health through a participatory action approach; and Gill et al. (2014) working 
with the community of Fort McPherson, NWT by involving community members to be the 
researchers themselves and to gather land observations through participatory multimedia 
mapping. In keeping with other research in the North, this study builds from previous projects by 
Kok (2020) and Spring (2018). The goal of this work is to support climate change adaptation 
planning towards subsistence activities with a Northern Indigenous community. The 
incorporation of local knowledge and the collaboration with local members was a necessity in 





The basis of the projects’ data collection incorporates heavily on subjective information; thus, a 
qualitative approach was used. Qualitative research supports the study of human geography 
because of its social dimensions (Hay, 2016). This type of research in a geographic context has 
been highly influenced by Indigenous research practices (Hay, 2016). The approach and 
awareness of decolonizing methods was taken into account. In this specific case study 
participatory action research (PAR) was the main approach of acquiring suitable data. 
Relationships and trust were built by the collaborator (myself) and community members, this 
allowed me to conduct semi-structured interviews, which incorporated participatory mapping by 
local harvesters. The qualitative data gathered was created solely by community members 
through their experiences, observations, cultural knowledge, and practices. The information that 
was gathered was included into the community’s digital map, The Ka’a’gee Tu Atlas, to aid in 
local harvester safety initiatives and climate change adaptation planning. 
 
3.2 Case Study Community – Ka’a’gee Tu First Nation (Kakisa) 
The community of Kakisa is situated right at the mouth of Kakisa Lake and the river, see figure 
3.1 for location. This settlement was established in the 1960’s. Prior to the current day 
settlement, the KTFN originally lived around the south side of Tathlina Lake. This area was not 
just a home but an ancestral place where lots of cultural activity occurred, such as accessing 
traditional food (Redverse, 2002). Even though the community is now situated by Kakisa Lake, a 
lot of the harvesting activity is still done at original harvesting sites in and around Tathlina Lake. 
The community were forced to relocate because of a big fire that destroyed their food supply and 




Kakisa Lake, Beaver Lake and in between First river and Kakisa (current location). Their 
traditional way of life was still very strong at this point.  The current location of the community 
was influenced by outsiders; this included the development of the oil and gas industry, the notion 
of improving housing, and to have easier access between the KTFN and service providers. This 
was evidently a move that had little input and control from the KTFN (Redverse, 2002). 
 
Kakisa is the smallest community in the NWT with an average population of 42 people since 
2001 (Statistics Canada, 2019). The small population size of the community has minimal 
facilities and institutions, this includes a school, a motel and store (currently out of commission), 
a community hall and a band administrative office. The only school provides education until 
grade 10. The fluctuation in population can be due to wage earning jobs outside the community, 
youth pursuing secondary and post-secondary education, and lack of incoming residents. This 
Indigenous community is situated in the administrative South Slave Region of the NWT, but 
within the Dehcho Region based on their close relationships and association with Dehcho First 
Nation. The KTFN have about 10,000 square kilometres of ancestral territory that are a part of 
the Taiga ecozone of the boreal forest. The KTFN are actively pursuing stronger protection for 
their territory and are current candidates for receiving protected area status, refer to figure 3.2 on 
the ancestral area they want protected.  The area is mainly covered with cold-tolerant tree 
species, lakes, rivers, and wetlands (Brandt et al., 2013). The community has a close cultural and 
spiritual relationship with the lands, waters and animals of the boreal forest, where traditional 
ways of life are practiced, this includes harvesting, hunting, fishing and processing natural 







Figure 3. 1 - Location of Kakisa in comparison to Kakisa Lake 
(Image Source: Sentinel) 
 
Climate change is causing unusual change for the KTFN and this is affecting various on the land 
activities, such as, more disconnection between Elder and youth teachings and unusual animal 
activity (Spring et al., 2018). The community still holds a strong connection to their traditional 
area and uses the land for subsistence activities. The community  wants to protect the ecosystem 
against harmful activities, to better adapt to climate change and to help preserve the natural 







Figure 3. 2 - Protected Area Boundary 
The KTFN want a protected area strategy for their traditional territory. The blue boundary line depicts 
the area they hope in receiving protected status for better protection, control and management  
(map image source: GNWT ENR, 2020). 
 
3.3 Positionality 
My positionality came from multiple pathways. I am first generation Canadian and I identify 
myself as a Canadian, a minority, an environmentalist, and a female. My interests have always 
fluctuated but my values and view of the world has been a constant, respectful treatment of the 
environment and compassion and empathy towards others. I grew up in Hamilton, Ontario where 
I was privileged to pursue interests and an education because of my parents’ support and choice 




and cartography. Growing up in Southern Canada, I did not learn much about the history of 
Canada and its impact on Indigenous people in the country. It was not until much later in my 
adult years that I began to learn about settler history and its impact on Northern Indigenous 
communities. 
  
My interests of food systems grew out of my initial love for sheep farming. My hobby of farming 
has been ongoing for about 11 years now and has evolved from sheep farming, sustainability, 
harvesting wild foods and growing food into questioning the global food system and its support 
for farmers and rural communities. My farming experience was supported with my love for 
traveling. Traveling has always been an attraction for me because I have learnt that the best 
things that come out of those experiences is the people you meet, the opportunity to immerse in 
other cultures and learning about how food is treated within those places. It opened my 
perspective to the importance of place and culture amongst people’s livelihoods. My interests in 
the North began with moving to Yellowknife, NWT in 2012 for a job. This is a typical story of a 
settler coming up North just for the experience and the money and leaving after a few years of 
“living” the Northern experience. My first residency in the North lasted about 3 years where I 
was able to experience the beauty and full emersion of the landscape, feeling a close sense of 
community, visiting smaller communities for work and observing surface level issues, such as 
homelessness and substance abuse. At this time, I still was not educated on colonization and the 
impact it has had on the Northern Indigenous population. I was deliberately ignoring that part of 
the North because I was afraid and thought it had nothing to do with me. My ignorance has been 
diminishing based on the various times I have spent up North, as well as learning about Northern 




University from 2016-2018. Many of my assignments for the food security courses were based 
on Indigenous and gender-based issues in the North. This is when I began to learn about the 
impact of settlers on Indigenous people in Canada and the ongoing trauma and challenges, they 
still face today. This established a stronger need for wanting to support marginalized people and 
communities in Northern Canada.   
 
I had no plans to pursue a master’s degree but when I came across an opportunity to research 
food systems in the Northwest Territories it was too good to refuse. The work and research 
brought me back to the North. I was initially very excited to pursue a project relating to local 
food security in a First Nations’ community. Laurier researchers had been working with the 
KTFN for many years now and it was an easy transition into the community. I was welcomed 
with open arms and acceptance. It has shown me that researchers have created positive impact in 
the community. As a person of colour, I felt that I could relate a little bit to the residents because 
of our experiences living in a system of various oppressions. I could not fully understand their 
experiences as northern Indigenous People, but I was trying to build relationships based on 
common interests, listening, trust and empathy.  
 
At the beginning I wanted to build a project that would have direct impact on the community’s 
food security. I wanted it to be the perfect research project. Understanding the actual impact of 
one’s research was hard to acknowledge. I believed that from doing this one study it would 
create an immediate and direct change for the KTFN. I was too focused on the end goal and I 
was also afraid the research topic that was eventually placed upon me was not what I had signed 




much critical reflexivity on my position and goals I forgot that my initial service in life that I 
wanted to pursue was to help improve the well-being of vulnerable communities and people by 
any means. I was ignoring what was important for the community and what they were asking for, 
thus I knew I was not moving in the right direction. PAR and my own values helped me 
understand the control and power I was placing on the research. I had to hold off my own desires 
and ideas on what I thought was best for the community and work along side what the 
community was requesting. I was able to understand that their needs of wanting to know the 
effects of climate change within their area does affect their food security but also their overall 
livelihood.  
 
Throughout the PAR process it has been a learning experience. Practicing critical reflexivity on 
your own life, your position within the study and the end goals of a project are important aspects 
to delivering suitable change. I try to practice as much transparency with the community about 
the research, so they are aware of each step. Friendships have been created from this experience 
and I am grateful to have been welcomed to support what is important to them, self-
determination and protection of their land and people.  
 
3.4 Participatory Action Research (PAR) 
PAR was the methodology of choice for this study, due to its holistic and community driven 
roles and its focus on actionable results. PAR celebrates the diversity of knowledge, engages 
with stakeholders through a culturally sensitive lens and promotes co-learning and co-developing 
of research objectives (Hay, 2016). The methodology is based on mutual respect and trust 




supports co-production of information that aims to improve participant’s well-being 
(Liamputtong, 2007).   This mixed approach provides flexibility in the study. Flexibility in 
research coincides with non-binary thought processes, that helps to identify locally driven needs, 
working alongside community members while releasing full control of research and practicing 
methods that are culturally appropriate to the focused group and area (Hay, 2016; Liamputtong, 
2007). This bottom up approach incorporates the need to focus upon action to learn, thus 
providing results that enable participants’ well-being (Liamputtong, 2007). PAR provides 
thoughtful engagement while empowering people and incorporates culturally appropriate and 
meaningful ways of gathering knowledge and utilizing it that benefits the participants at large.  
This methodology supports the ways of knowing and learning for Indigenous groups, such as 
oral history, visual culture, place-based knowledge and locally driven participation 
(Liamputtong, 2007).  
 
3.4.1 PAR in Kakisa 
The community has been collaborating with researchers from Wilfrid Laurier University (WLU) 
since 2014 with a climate change and health project (see Spring et al., 2018). Researchers have 
taken a PAR approach and have maintained trusting relationships and have built new projects 
with the community that continue to aid in community adaptation to climate change. Some 
previous and ongoing projects include: the creation of community gardens, a recycling program, 
a mapping and monitoring program, known as The Ka’a’gee Tu Atlas, and other project defined 
by the community. This project is an extension of previous work, which will help to build on 





3.4.1.1 The Ka’a’gee Tu Atlas 
The Ka’a’gee Tu Atlas is a digital community map of the KTFN traditional territory, and it was 
created by a previous research project by Kok (2020) in support of monitoring the health of the 
land around Kakisa. The initial idea on a community map was identified in early research in the 
community (See Spring 2018). Kakisa participants discussed their concerns about surrounding 
land changes by sharing personal photographs. From this action, it seemed that the community 
had visual proof of land changes and could be used to identify climate change impact to 
potentially support recording and monitoring long-term environmental change. The Atlas was 
created for this purpose. It is a web-enabled mapping platform where photographs, and other 
spatial data can be added to the community map to help record TK, culturally significant areas, 
lands changes, in support of local monitoring initiatives and to increase resilience (Kok, 2020). 
Currently, The Atlas is acknowledged as a valuable asset by the community, but lacks mapping 
support, such as, training and capacity. Part of this project incorporated the community map by 




I spent time in the community in two parts: June-August 2018 and August-October 2019. The 
purpose of the initial visit was to meet members of Kakisa, to genuinely engage and build 
relationships with them, to observe community dynamics and needs and to gain the trust for 
future collaboration. The second trip to Kakisa, included attending an on the land camp for youth 
and conducting semi-structured interviews for the research. During interviews, participants were 




spatial data and the results, I visited the community in August 2020 to seek validation and 
support for where the project should go. This led to actionable items the community would like 
to see happen.  
 
3.5 Qualitative Methods 
Qualitative methods were the main path of understanding and gaining knowledge for the project. 
Social interaction was a key component to the study and allowed actions to be ethical, credible 
and accepting for the region and community (Hay, 2016). Having qualitative tactics supports 
critical reflexivity and helps acknowledge the power dynamics between the collaborator and the 
participants as well as the power relationships between members of society. Power relations 
cannot be eliminated from the research and must be acknowledged and reflected throughout the 
process (Hay, 2016; Kovach, 2009; Smith, 2012) Because the study works with a First Nations 
community, using a qualitative approach was the respectable way to go and also coincides with 
an Indigeneity and visual methodology (Liamputtong, 2007; Smith, 2012). This research 
approach and methodology was approved by the Research Ethics Board of Wilfrid Laurier 
University and through the Aurora Research Institute, the research licensing organization for the 
NWT.  
 
As researchers, particularly those who work in the North, we need to recognize that there is a 
history of research that has been derived through an imperial and colonial perspective of 
extracting, appropriating, and distributing the gathered knowledge of other cultural groups 
(Smith, 2012). It has been common practice for researchers to come into a community with 




sense only to them; this halts a holistic understanding of a truer meaning of the information 
(Bartlett et al., 2012; Kovach, 2009; Smith, 2012). This study acknowledges the need to 
decolonize research and therefore tried to incorporate actions that are respectful towards a First 
Nations’ community, such as reflecting on power dynamics. It is important for the research 
methodology to incorporate the world view, epistemology and ethical beliefs of the focus group 
(Wilson, 2008). This will support positive and sustaining outcomes of the research (Smith, 
2012).  To gain the appropriate traction and knowledge for the study, many actions were taken 
that were culturally respectable for the community; this included using story telling and visuals 
as a means for data collection, having meaningful dialogue to build relations, being flexible 
throughout the whole process, celebrating cross-cultural diversity and understanding the 
importance of their connection to the environment, which is a different meaning to the western 
world (Hay, 2016; Liamputtong, 2007; Smith, 2012; Wilson, 2008).  
 
Knowledge is gained and created by place and space for many Indigenous communities around 
the globe. Being connected to the land is the source of who they are and what they know. 
Visualizing geographic space is a beneficial source to enhance the act of interpreting, producing 
knowledge and gathering qualitative data (Hay, 2016). Participatory mapping was a part of the 
interview process. By identifying information relating to the map it helps preserve, curate and 
disseminate traditional knowledge in connection with the project’s theme and strengthens 
research accessibility (Amsden & VanWynsberghe, 2005; Engler et al., 2013). This type of 
textual methodology supports participant insight to their experiences, uncovers patterns and 
relationships, stimulates discussion and supports oral history as a tool for everyone in learning 





3.6 Participant Observation 
Using the PAR approach, it was an important primary step to spend as much time in the 
community to develop relationships (Hay, 2016). I spent about 6 months in total living in the 
community with a couple shorter trips in between. Reflecting and understanding my positionality 
with the KTFN opened a learning process for both parties. Practicing respectful actions in a new 
community required me to listen, to be present, and to reflect on different perspectives and 
knowledge. It was through dialogue that built trusting relationships. Every weekday morning, 
members gather in the band office to have coffee and to converse. This time of the day was 
beneficial because it allowed me to engage and to integrate my presence into the community. I 
also provided support by helping with small initiatives, such as the community gardens, creating 
a new and improved KTFN website, and creating a youth and Elder knowledge sharing event 
with the youth. Throughout the summer, volunteering opportunities became available for events 
in other nearby communities. I was able to show support by helping at these events, which 
supported the interest in learning about the culture and communities. Any other times during that 
summer, I tried to show my availability by engaging with youth, approaching individuals, or 
visiting homes and making conversation. The experience of trying to be open and approachable 
created the beginnings of friendships and allowed for more invitations to spend time with people, 
this included going on boat rides, picking berries and feasting with the community.  These 
actions establish the notion of a trusting and long-lasting commitment to working with the 





For my second visit, I was grateful to attend an on-the-land camp. Attendees included 
researchers from different backgrounds, Kakisa youth and other members. Photographs of land 
changes and camp events were taken throughout the trip; refer to Figures 4.1-4.4, for some of my 
photographs capturing moments relating to land changes. This provided insight to Kakisa Lake’s 
landscape and the visibility of climate change impact. The time spent on the land and working 
together created an opportunity to bond more with members, establishing a feeling of comfort. 
During the rest of the stay in Kakisa, I conducted semi-structured interviews with harvesters. The 
population of Kakisa for 2019 summer and fall was 41 people, 95% being Dene First Nation and 
5% being non-indigenous. I interviewed 9 harvesters, about 22% of the community. Before 
interviews began, I communicated to individuals about the reason I was there. I tried to make my 
plans as clear and transparent as possible. Similar to my first visit, members of the community 
asked for support when they needed an extra hand, this included being in charge of the Band 










From 2019 On-the-Land Camp 
 
 
Figure 4. 1 - On-the-Land Camp Photo 





Figure 4. 2 – On-the-Land Camp Photo 
A research student stands in the water that shows shallow waters 







Figure 4. 3 – On-the-Land Camp Photo 
Fallen trees: may be due to high winds and ground changes. 
 
 
Figure 4. 4 – On-the-Land Camp Photo 




3.7 Participant Selection 
The study needed the input of local land users, this included harvesters and Elders. Harvesters 
can include people who go out on the land and water on a regular basis for fishing, hunting, 
gathering and trapping. Criterion sampling was used to select participants. This was possible 
because of the community’s small population size. Along with preselecting participants, some 
snowball sampling occurred by harvesters suggesting other suitable candidates. Both the 
criterion and snowball sampling helped the collaborator create a list of possible on the land 
knowledge holders. Printed interview invitations were created and hand delivered to as many 
candidates as possible. Invitations were to help chosen participants to understand what I was 
doing at the time, which was to conduct semi-structured interviews. Other Information that was 
on the invitation included the purpose of the interview and why they were being chosen as a 
suitable participant. This was to help clear any ambiguity. The invitation also mentioned various 
topics that I wanted to talk about. This provided enough time for the interested participants to 
gather and reflect on any experiences or observations they wanted to share when the time came 
(Hay, 2016). It also included options for when and how someone wanted to be interviewed. The 
invitations seemed to help in people’s participation. I still communicated on a regular basis about 
scheduling interviews, incorporating that flexibility within the PAR process. In the end, 8 males 
and 1 female were interviewed individually.   
 
3.8 Semi-Structured Interviews 
As mentioned before the project was created as an extension from previous work done in the 
community (See Kok, 2020; Spring, 2018). The purpose of this research was to gather more on 




harvester safety towards their access towards traditional food, as well as their self-determination. 
On the land travel can incorporate a multitude of safety factors. For this project focusing on 
current conditions and knowledge about trails and stopping areas was the target to identify. 
 
The interview invitations provided information on general dates when interviews would be 
conducted and how participants had a choice in where they wanted to have it. In total, 9 
interviews were conducted, most of which took place in the community band office, but 
locations were flexible based on participants preference and comfort. The semi-structured 
interviews included questions that were open and allowed the participant to answer based on 
what they wanted to share, interpret and reveal on the experiences they wanted represented (Hay, 
2016; Liamputtong, 2007). Four themes were identified as interview focus points: background 
information, safety risks, planning for safer access to the land, promoting safety to others. These 
themes were then broken into sets of questions that were open to interpretation from the 
participant. The interviews ran more like a conversation allowing participants to utilize oral 
history and storytelling. It is a common way to gather and share knowledge for an Indigenous 
community (Hay, 2016).   
 
Participatory mapping was used as a tool to help harvesters identify areas based on questions 
asked (i.e., areas of risk, areas of enjoyment, location of features), as well as having that visual to 
trigger experiences and knowledge through stories. Using the map in the interview process 
helped the collaborator gather spatial information that was later added to The Atlas. Interviews 
were audio recorded by two devices, a portable handheld audio recorder and a laptop. The laptop 




various ways. The interviewer hand wrote brief notes, and participants also added information to 
the map, with dry erase markers or post it sticky tabs. Video recording the map portion helped 
gather any missed information being told. After the interview, the interviewer immediately added 
more information to the map on what the participant talked about but did not mark. The 
additional information was supported by the video recording. A photo was taken of the original 
map markings and another photo was taken with the additional markings, in support of the data 
analysis stage. Participants received a gift card honorarium of $25.00 and a thank you card 
mentioning a future event for a validation workshop.  
 
3.8.1 Participatory Mapping 
During the interviews, a map of Kakisa Lake was utilized as a participatory tool in support of 
knowledge sharing, co-production, and climate change planning (Figure 4.5). The actual map is 
not shown due to sensitive community information. Data from The Atlas was incorporated onto 
the map to help identify harvester accessibility, refer to Table 4.1 for list of data. Certain 
questions allowed the participant to utilize the map to communicate and disseminate their stories 
and knowledge. This included identifying Atlas data and the current state of those features as 
well as adding missing features. The visual tool also allowed them to speak of specific areas, and 






Figure 4. 5 - Kakisa Lake Basemap 
This image of Kakisa Lake was used as the base map for the interview process. All other mapped 
content is sensitive to share (image source: sentinel) 
 







3.8.2 Continuation of Community Engagement  
After the research period, I moved to Yellowknife because of my familiarity with the place and 
to be closer to Kakisa for easier and continuous engagement. It supports the PAR approach of 
maintaining those built relationships and to involve the community throughout the project’s 
formation and design (Hay, 2016). Members of Kakisa come to the capital from time to time and 
have been able to meet with me for a leisurely catch up. Calling and texting have been a regular 
occurrence between myself and Kakisa residents, just to know how each other are doing and 
what is happening in each other’s lives. The PAR process has helped build trusting relations that 
have grown into friendships. The KTFN has welcomed me as part of the family and I plan to 
maintain those friendships long after the project completion.  
 
3.9 Data analysis 
The data analysis took on two parts: identification of themes and creating mapped information 
into digital spatial features. All interviews were transcribed verbatim, afterwards a summary 
document of each interview was created. The summary added an easier understanding to the 
main points discussed by each participant and supported the data analysis. Gathered information 
from interviews and results were then shared with community members for the purpose of 
sharing the project process and creating transparency on how participant information will be 
used within the study.  
 
3.9.1 Identification of Themes 
All transcriptions were printed out for easier analysis. I went through each transcription and 




highlighted sections were read carefully based on context. Highlighted information was written 
on post-it notes. Post-it notes were then added to a larger piece of paper. Based on the 
information on each post-it and its context it was placed somewhere on the larger paper. Themes 
were built as this process occurred and was evident after all transcriptions were read over. By 
deconstructing the information in a visual format, it was easier to identify place-based themes, 
practices, and patterns. An edited version of the concept map can be seen below as Figure 4.6. 
Using the handwritten notes taken from the interviews, the mapped information by participants 
and the transcribed interviews it led to identifying important information on the topic of 


















Figure 4. 6 - Concept Map 
The concept map provides the breakdown of how themes were constructed from all interviews and 
mapped information. All themes can go back to why climate change directly impacts harvesters and the 
community at large. The importance of going out on the land is the centre of the concept map because it 
provides the backbone to why all other gathered information is important. 4 “categories” were created and 
are depicted by colours (yellow, blue, green, and grey). These categories provide a breakdown on local 
observations, experiences, and knowledge that connect to one another. 
 
3.9.2 Spatial Data 
The participatory mapping process during the interviews supported the gathering of observations, 
experiences, and traditional knowledge. This information was added by participants with 
temporary markers. All marked up maps were recorded by video and photos. Information that 




tent frames). These became new layers for The Atlas. Before the data was digitally created, I 
mapped out each layer on the physical map, combining everyone’s input on that specific layer 
(i.e., safe areas). A photograph of each mapped out layer was taken to support the creation of 
digitizing the features. Refer to Table 4.2 for the breakdown of the layers.  
 
The trails layer and the stopping sites layer were supported with previous data from The Atlas. 
The participatory map only used The Atlas’ traditional trail layer, but it was noticed afterwards 
that participants identified many more trails that were not on the map. This suggested that maybe 
some of the trails they mentioned could have been on another Atlas layer. All potential layers 
that provided trail information were joined together and then clipped to the study boundary. Pre-
existing trails that were identified by participants were selected and were created into a new 
layer, KakisaLake_Trails2019. Additional trails were added to the layer that were new to the 
dataset by using the editing tool. Within the attribute table more information was added to the 
existing field named Descrip and a new field was added called 2019_Trails. This field identifies 
the current accessibility of each trail feature: SA – somewhat accessible, A – Accessible, NA – 
Not Accessible.  
 
Safe stopping sites include cabin and tent frame locations. Pre-existing data was used for the 
interviews. Many of the features were unknown to the participants. A new layer from the 
existing data was created to show where current cabins and tent frames are situated around 
Kakisa Lake. A new shapefile was created for the stopping site layer. Point features were added 




describes each feature as CB (cabin) or TF (tent frame) and the field called Details mentions any 
other information that could be helpful for future use.  
 
Both the risky areas layer and safe stopping areas layer were added by creating new polygon 
shapefiles. They were created with the editing tool. The features show a general area of what it 
represents to community members. The Details field of the risky area layer provides information 
on what makes the area prone to hazard and risk. The Details field for safe stopping areas 
provides information on reasons why it was deemed a safe stopping zone. Refer to Figure 4.7 to 
see a map of digitized spatial features of safe and hazardous areas around Kakisa Lake. 
 
3.9.3 Data Sensitivity 
A lot of visual data has not been shown because it is community owned and culturally sensitive. 
Publicly displaying the information could potentially be used in harmful ways that the 
community may see as abusive and inappropriate. This is the reasoning why the participatory 
map used in interviews was not fully shown as well as some of the mapped results. More maps 
were created just for the community, this includes maps of Trails, Hazardous Areas, Safety 





Table 4. 2 – Digitized Spatial Features 
Feature Layer Name Shapefile 
Type 
Actions Added Attribute 
Fields 






























































Figure 4. 7 – Hazardous and Safe Areas Around Kakisa Lake Map 
The map displays some of the digitized features that were gathered from harvester interviews. The map 
shows safe stopping areas and hazardous areas around Kakisa Lake. Details of the layers can be seen in 
both the legend and a table. 
 
3.9.4 Community validation 
The initial plan after the collection and organization of data and themes was to have a 
community validation workshop, where community members could share, validate, and consent 
on results and provide input on the direction of the project. Due to the current situation of the 
Covid-19 Pandemic, there needed to be some adjustments. I reside in the NWT where 
restrictions allow residents to move freely around the territory without needing to self-isolate, 




Board. Each participant received a package containing their own summary of the interview they 
did, a list of their chosen quotes and its context that may be used within this paper, a copy of the 
concept map, and 3 coloured maps showing features that were gathered from the interviews; trail 
conditions, safe stopping information, and risky areas around Kakisa Lake. I casually passed out 
packages as I came across each person around the community and verbally told them the purpose 
of the packages and how they were welcomed to share their input and concerns. Participants had 
the opportunity to validate their contributed information as well as see the collected results by 
harvesters. Another purpose of the visit was to meet with some community members on 
discussing next steps forward with the project. Based on research results, I created word 
documents on tentative recommendations towards actionable items for both harvester safety and 
visitor safety. I was able to receive feedback, guidance, and support from an Elder with these 
recommendations and afterwards delivered this information along with results to the Chief and 
Council Manager. I met with each person separately due to scheduling restrictions. We discussed 
the recommendations in detail, such as recommendations the community is interested based on 
relevancy, what resources and capacity does the community have and lack and other ideas for 
improving harvester and visitor safety.  
 
3.10 Chapter summary 
The project was in support of The KTFN needs. Through the practice of PAR, it provided an 
opportunity to build trusting relationships with community participants that helped guide the 
research. The community wanted to focus on harvester safety, which included mapping out 




qualitative information towards on the land practices. The following section dives into the results 
of the themes that were identified from all interviews. 
  
4 RESULTS AND DISCUSSION   
4.1 Importance of Going Out on the Land 
Kakisa’s food system includes both traditional food from the land, food from the stores (market), 
and working towards growing local foods within the community. However, the community relies 
heavily on traditional foods as a major part of their diet. Traditional foods are hunted, fished, 
trapped, and gathered by harvesters that continue to practice subsistence activities on the land 
which utilizes traditional knowledge and supports the continuation of cultural practices for future 
generations. However, much of this food system has changed overtime and continues to be 
shaped by place-based factors that are influenced by socio-economic challenges, infrastructure 
and on the land accessibility, political pressures, cultural practices and policies (Spring et al., 
2018). The community now faces increased pressures to shift away from traditional foods, but 
this relationship with the land is connected to the community’s social, cultural, spiritual, and 
economic well-being, and is critical to the identity, and the food system, of the Ka’a’gee Tu First 
Nation. 
 
Before settlers, residential schools and industries came into the region, community members 
grew up living and learning off the land. Being on the land and living a traditional way of life 
was how they lived. Even when the settlement of Kakisa came to be in the 1960’s, community 




important to pass on these skills to the next generation to continue this way of life.  During 
interviews, participants talked about their connection to the lands around Kakisa and how being 
on the land was something they grew up with and continue to practice today. For many, they 
have been going out on the land all their lives and feel a sense of connection and security when 
on the land. Growing up and going out on the land with family meant going to areas that were 
culturally significant and supported the transfer of traditional knowledge.  
 
They [would] take us out to Tathlina and stay there for couple weeks while …my uncle 
fished, hunted, or trapped and we would tag along, and we still go out on the land to this 
day. 
~ Melaine Simba  
 
The land is seen as the teacher, the provider, and a nurturer for people. The knowledge gathered 
from the land is typically passed down by Elders to the next generation.  Harvesters have grown 
up learning from and observing Elders and the land. Their teachings and way of life provide 
knowledge and understanding of complex ecosystem functions and lived experiences are 
invaluable to the next generation of harvesters. Harvesters play an integral role in the community 
as knowledge holders and providers of traditional food. Being on the land is a part of who they 
are and their way of life. 
 
Traditional food for the KTFN is intertwined to their connection to the land. There is reasoning 
and meaning to all subsistence activities practiced by harvesters and other members of the 
community. Being out on the land is a crucial part of life and it supports a strong mental, 




monitoring the land. Knowledge on access and availability of food is gathered through 
monitoring. 
 
When you are harvesting animals; if the land is good then the animals are good. You 
keep checking if there’s berries, see how the ground is, see if there’s any animals moving 
around like moose, caribou that kind of stuff… in the wintertime check for traps, sign of 
chickens, [and] rabbits…in the wintertime is good, you can see a lot more signs… You 
always got to check, no matter what time of the year. 
~ Chief Lloyd Chicot  
 
The ecosystem is a vital part to Indigenous communities, like Kakisa. The land supports their 
way of life and this includes harvesting food for their health. Traditional food systems that are 
still being practiced involve the importance of understanding ecological change, seasonal 
change, migration patterns and resource availability (Brinkman et al., 2016; Spring et al., 2020, 
p. 43). Monitoring is a vital practice because it lets harvesters know the conditions of the land, 
and animal behaviour, which enables future harvesting success.   
 
The community’s connection to the land, however, has been changing. Their current settlement 
has all-season road access resulting in market food accessibility, and opportunities for 
employment outside of the community. It is also important to note that harvesting requires 
people to still hold wage-based income because of high living costs in the North as well as 
needing equipment and gear for harvesting, such as boats, guns and gasoline (Brinkman et al., 
2014; Ross & Mason, 2020; Spring et al., 2020; Wesche, O’Hare-Gordon, Robidoux, & Mason, 




There is also the challenge of capacity because of Kakisa’s population. This includes having less 
Elders within the community as time goes on while the few youth in the community having other 
interests and less time to learning about subsistent practices. Even though there are challenges in 
the community to maintaining cultural activities and knowledge transfer, it is still deemed an 
essential practice to learn from Elders.  
 
...the other good source of information would be from the Elders; they know the changes and 
they usually let us know too… we kind of hear it from them… [we] say you always listen to your 
Elders.  
~ Mervin Simba 
 
There is a strong need and desire to maintain traditional way of life for many Northern 
Indigenous communities. These communities face challenges towards their food security and 
culture because of interrelated socio-economic issues, and modern systems that conflict with 
livelihood choices, such as choosing where to place time and resources to either access 
traditional food or market foods, or providing on-the-land education versus the territorial school 
system (Ford, Pearce, Duerden, Furgal, & Smit, 2010; Wesche et al., 2016). There is a lot of 
juggling of adapting and working through various livelihood factors for small populated, rural 
communities. Climate change has become another barrier to practicing subsistence activities. 
 
4.2 Impacts of Climate Change on Harvesters  
Harvesters in Kakisa have seen many changes to the land due to the impacts of climate change. 
During the interviews it was evident that certain changes were impacting the ability for 




warming temperatures that have resulted in changes to timing of freeze up and thaw, ice 
conditions, water levels and trail and wind conditions. Harvesters in Kakisa have constantly 
adapted to conditions in order to continue to access the land, however the rapid rate of change is 
of concern to the community. As one participant describes: 
 
… ice is melting faster, its not safe enough and less water, less snow. There’s a lot of 
effects of climate change. The seasons are changing too, it’s not like how it used to be...  
~ Melaine Simba 
 
However, it is not only the impacts on access to the land people are worried about. They are also 
concerned about changing availability of food resources in terrestrial and freshwater systems, 
such as, influences towards species habitat, migration, and new species to the area  (Ford, 2009; 
Prowse et al., 2009; Spring et al., 2018). Food sources are directly influenced by changing 
conditions and this indirectly impacts community members’ health and safety (Guyot et al., 
2006; Wesche et al., 2016). For Kakisa, this means that there is the possibility to have to travel 
further over unsafe terrain in search of food resources. Therefore, understanding the impacts of a 
changing climate on access to the land is important to the community.  
 
Harvesters in Kakisa work with seasonal change to navigate areas of the KTFN territory. 
Influences includes traditional food availability as well as biophysical changes that directly 
impact the ability for harvesters to travel (Brinkman et al., 2016). Tathlina Lake is an important 
area for harvesting but it is only accessible during months of ice and snow unless air transport is 





Summertime is just restricted to the lake, with the boat…but in the wintertime I can go anywhere.  
~ Mervin Simba 
 
Ice and snow provide an accessible corridor between Kakisa Lake and Tathlina Lake where 
harvesters are able to travel almost anywhere by skidoo. Winter and spring seasons provide more 
access to harvesting spots. It was identified by harvesters that there are risks throughout the 
whole year and are increasing with climate change but all harvesters that were interviewed 
mentioned spring or fall and sometimes both as being the most hazardous time of the year to be 
out on the land. 
 
The falltime, the end of October when ice is just forming; it’s dangerous and same with 
springtime when everything is thawing… that’s the only time you really got to be careful  
~ Iain Leishman  
 
It is evident that environmental changes influenced by warming temperatures is making it more 
difficult for harvesters to practice subsistence activities. There is a negative relationship between 
safe access on the land and climate change, such as obstructions on trails, poor ice conditions and 
slumping (Brinkman et al., 2016). Climate change is predicted to continue rapidly changing the 
landscape where it stresses the communities’ well-being and food source but also includes 









Fall is when drastic changes happen to the ecosystem. The temperature drops, the waters start 
cooling, day light shortens and provides the community to slowly adapt towards the upcoming 
winter season. The KTFN harvest during this time as a preparation for increasing their food 
supply. The animals begin to move and migrate, and this provides an opportunity for harvesters 
to access food for the community. For example, the fall hunt is a community driven event where 
all members are invited to join a multi-day trip to Tathlina Lake for harvesting and preparing 
traditional food, this includes beaver and moose.  
 
Harvesting during the fall season also depends on environmental change. Ice formation is 
important to harvesters in Kakisa. During the fall season, it is necessary for water to be at a 
certain temperature (hundredths of a degree below 0°C) before the first ice formation can occur 
(Hicks & Beltaos, 2008). The first stage of ice cover development is water cooling, known as 
supercooling (Hicks & Beltaos, 2008). Elders in the community recognize water cooling as an 
important sign of seasonal change that adheres to strong and healthy ice formation. 
 
…Elders say the first snow fall is just to cool off the water before freeze-up.  
~ Chris Chicot  
 
It seems that climate warming is changing how ice forms on Kakisa Lake. Harvesters are already 
going out later in the season because of late freeze-up, but variable weather during the fall can 
create ice conditions that are more hazardous to travel on. It was identified by one harvester that 





freezing seems later, the ice doesn’t freeze as solid and thick, so you got to wait a little 
longer to go out…my uncle usually goes out to the other lake [by the] 24th of November 
and last year I think he went out the second week of December. So, you know that’s… like 
[a] two weeks difference.  
~ George Simba 
 
The effects of climate change towards freezing water is different than in the past and this causes 
concern for harvesters because it delays harvesting practices and poses on the land hazards. 
Unsafe and unpredictable ice conditions, like late freeze-up, thinning of ice, and water under ice 
are major and realistic events for many Northern communities that practice subsistence activities 
(Ford et al., 2010; Ross & Mason, 2020). Tricky areas that are influenced by ice conditions for 
the KTFN include the mouths of rivers. It is becoming more hazardous to travel in those areas, 
thus it creates more risk towards harvester safety. Unusual and unpredictable land conditions, 
like irregular freeze up are linked to injuries and deaths for harvesters (Brinkman et al., 2016). 
 
4.2.2 Winter 
Freezing conditions in the fall intertwine with the winter season and are just or more important 
for harvester accessibility. Snow and ice are important biophysical features that support harvester 
accessibility and safety in the winter. There are more options to navigate the land with an 
increase in land and water connectivity.  
 
when there is snow, I mostly do all of my traveling…  





The effects of warmer temperatures during colder seasons causes concern for harvesters in 
Kakisa. Warmer weather results in conditions that are not suitable to travel on, this includes, 
melting ice at a fast rate, and poor snow conditions. One of the main changes harvesters 
mentioned was how global warming is impacting the quality of the ice.  
 
Participant: it’s a lot milder now than before, warmer.  
Interviewer: so, what does that mean?  
Participant: climate change, the ice is not freezing as the way it should, [it’s not] hard 
ice, now it’s just soft ice. 
~ Chris Chicot 
 
There is a close association between ice conditions that provides that accessibility to subsistence 
activities in northern latitudes (Cold et al., 2020). Ice provides on the land connectivity but if ice 
conditions are changing at a more frequent rate than that connectivity breaks and weakens, such 
as ice thickness, gaps between the shoreline and changing river ice dynamics (Lesack, Marsh, 
Hicks, & Forbes, 2014). Unusual Ice dynamics and conditions create safety concerns and results 
in harvesters taking more of a risk while on the land.  
 
Sometimes you’re not sure, [if] the ice is good or not good and that’s a thing we run into 
all the time… it looks like its frozen, but you get all that slush washing down and it goes 
under the ice, it keeps moving, so you’re not sure if its frozen or not… Slush is constantly 
moving. That’s the scary part. I haven’t gone through the ice there yet but …I’m trying to 
stay away.  





Harvesters are still using their traditional knowledge for navigating the land, but climate change 
is creating fast rate changes towards ice conditions (Loring & Gerlach, 2009). The ice around 
Kakisa Lake causes concern for people’s safety and seems to affect a shorter winter season for 
harvesting and delaying harvester activity. During Chief Chicot’s interview, he spoke about an 
area where the river meets the lake and how it is prone to unsafe ice conditions because of 
consistent water flow. There is the illusion the area is frozen all the way through but underneath 






Figure 5. 1 – Hazardous Spot on Kakisa Lake 
(image source: Sentinel) 
 
Along with harvesters having to navigate unsafe conditions, snow and ice also affect their 
resources including equipment and gear, time and energy. Based on participant’s stories it seems 
that the KTFN territory is having poor snow conditions compared to in the past. One participant 
explained the importance and need of good snow conditions: 
 
If you’re going to go skidooing you don’t want it to be too warm. You want it to be just 
cool. Cause right now [people have] liquid cool skidoos so you got to have snow…that 
powdery snow you got to have [because] that [helps to] keep your skidoo cool otherwise 
you overheat and then you need to stop and cool; it just delays your travel.  
~ Mervin Simba 
 
When members from the community are not taking precaution with their skidoo there have been 
many instances of overheating the vehicle and it breaking down in the winter, resulting in rescue 
missions or just walking back to the community in freezing conditions. It has been 




with a skidoo and requires more time, energy and resources (Pearce et al., 2010; Wesche et al., 
2016). Harvesters may not have enough time and resources to adapt to all the oncoming new 
changes and this may be the catalyst for breaking down. These events add stress to harvester and 
community health.    
 
The KTFN have also observed changes to the wind, which for many participants seems to be 
stronger and sometimes it poses a risk for traveling. Ice conditions are not as suitable anymore to 
travel in the middle of Kakisa Lake, therefore many harvesters have described traveling along 
the shoreline as a suitable detour to their destinations. Traveling along the shoreline still poses 
challenges and this includes wind.  Melaine Simba describes a time she was traveling with a 
group to Tathlina Lake and the struggles she experienced on Kakisa Lake; this is illustrated in 
Figure 5.2.  
 
It took us almost 3 hours to get from here (A-Kakisa) to over here (B-Tathlina River)… 
But just to travel with skidoo it was… just deep and… we just [kept] getting stuck 
consistently…we knew the risk and all that but just that it was windy… It drained us and 
just made the day longer.  






Figure 5. 2 – Winter Season and Wind Conditions 
(image source: Sentinel) 
 
This trip to Tathlina Lake did not happen for Melaine. In safer conditions it only takes about 30 
minutes with skidoo to get to the same destination she mentioned. The conditions were too 
difficult to navigate through and there was no place to stop for rest and warmth. Participants 
described that wind reduces visibility of trails if traveling by group, increases snow depth along 
the shoreline, and increases more usage in time, energy, and resources. Traveling along the shore 
also has the risk of running into cracked ice resulting in slush. Slush seems to be a recent 
challenge in the area caused by climate change.  
 
4.2.3 Spring 
The variability of seasonal change is bringing more uncertainty to when harvesters are able to go 
out. Activities are being delayed and this reduces the time harvesters have in accessing food 





The seasons are changing. It’s not like how it used to be, like how we experienced early 
spring and everything just broke up a month early.  
~ Melaine Simba 
 
Warming temperatures influence ice dynamics, which increases the vulnerability of harvesters. It 
decreases and changes the timeframe of being on the land and ties into their safety (Cold et al., 
2020). One major climate change observation all harvesters mentioned was the influence warmer 
weather has on melting of ice in the spring.  
 
…the biggest thing is, it’s melting a lot faster now.  
~ Mervin Simba 
 
This is a concern for the community because in the spring a lot of harvesting is being practiced, 
both at Kakisa Lake and Tathlina Lake. Some traditional food that is typically harvested during 
the spring are birds, which include ducks and geese. Poor ice conditions cause risk if harvesters 
are traveling between water and land as their source of accessibility. Several community 
members spoke of “candle ice” and described it as rotting ice that is unsafe to travel on (Figure 
5.3).    
 
… [It doesn’t] crack like clear ice and you fall through candle ice and sometimes it 
breaks, and you can’t… get out of there…so it’s really dangerous in the springtime. 
~ Elder, Kakisa  
 
The vertical crystal growth of candle ice is more visible and prominent during the spring season 




faster rate and earlier in the season. Melting of spring ice occurs when weather is warming but is 
also influenced by other environmental factors, such as, annual water levels, winter snow cover, 
air temperature and the initial date of ice breakup (Lesack et al., 2014). There is connectivity and 








Figure 5. 3 – Candle “Rotting" Ice 




Figure 5. 4 – Candle “Rotting” Ice 






There have been many instances where community members have gone out in conditions that 
were hazardous to travel and this includes candle ice. When such conditions arise, more time and 
energy is needed to get to a destination, more resources, such as gasoline, need to be used and 
there is more risk to the safety of the harvester. There were many stories told by harvesters about 
bad conditions, equipment failures and rescue missions. One participant described a time in the 
spring where there were two groups of harvesters that were separated while traveling on the land.  
 
They were supposed to be back the same day as us, but they weren’t…from there we just 
assumed they were in trouble and sure enough they were…they were just going to pick up 
their sleeping bags and go back, that’s the last words he told me…we had to go because 
the ice was going out more, like melting out more and we were just there one day usually 
doesn’t melt that way. So, we had to get out of there. Then when I got to the other side of 
the lake where my uncle was supposed to be coming…I didn’t see any fresh tracks 
coming that way and then I couldn’t go back that way (to search for him) cause our sled 
was too full. there was three of us on one sled, one skidoo broke down, so I had my 
brother Darcy and another friend from town, they were with us, so we were loaded right 
with all our geese and our gas and blankets; that stuff was heavy. You know, I was going 
to go all the way to the other end [to find them but] all of the ice sunk too…  
~ George Simba 
 
In this instance, the missing group went back to the cabin to pick up the sleeping bags that were 
drying. It was most likely they knew of the poor ice conditions but decided to take the risk to 
pick up the gear. As conditions changed so rapidly, their trip resulted in one skidoo falling 
through the ice and the other breaking down. In the end they had to be rescued by helicopter. 




beforehand as to their travel plans. Generally, the community looks after one another when 
people are out on the land.  
 
Spring 2019 was unusually early, and this caused lots of confusion and biophysical hazards 
towards harvesters. Usually when weather variability happens like this, harvesters adapt in 
certain ways, such as, staying closer to the community to harvest, delaying their trips, taking new 
trail networks, or changing food sources (Cold et al., 2020; Pearce et al., 2010). These 
adaptations hinder on harvester safety and nutrient composition of their diet (Guyot et al., 2006; 
Loring & Gerlach, 2009). The season was cut short due to rotting ice. At the same time, the 
water levels in the lake was a record-breaking low for the community. Many harvesters 
discussed how water levels have changed in the past couple of years compared to how it used to 
be. 
 
This lake here (Kakisa Lake)…this is the first time I have seen it this low. That one year, 
2012 it came down low but not this low…  
~ Mervin Simba 
 
2019 spring and summer provided low water levels for Kakisa Lake and the surrounding area. 
Water is an important source that harvesters heavily depend on when accessing food source areas 
(Wesche et al., 2016). It has been noticed in other regions of the NWT that water levels are lower 
than usual. Shallow water poses a risk to boating incidents for harvesters as well as affecting the 
supply of fish in these waters due to climate change (Glass & Giles, 2019; Sharma, Couturier, & 
Côté, 2009). Fish is also an important food staple in Kakisa, making the water an essential source 




through shallow waters then their boats could get damaged or breakdown, leaving them stuck on 
the land and having to figure out an unconventional way to get back.  
 
While low water levels were being experienced on the lake the trails were submerged with an 
overflow of water. Some of the community’s trails between Kakisa Lake and Tathlina Lake were 
difficult to travel on because of so much water overflow. Some of the participants described 
situations when the water was so high that the trail was more like a river than a ground path. 
 
They recut the trails and it’s getting more water… like a river, so you have to go around 
it, and some areas where it’s getting deeper you almost have to swim by your skidoo… 
Couple of times it’ll go up to your waist, that high sometimes (pointed above belly 
button)…so that’s the scary part…  
~ Chief Chicot 
 
Accessing traditional trails that have an excessive amount of water overflow from ice and snow 
melt causes unsafe conditions for harvesters because of being submerged in frigid water for long 
periods of time affecting their health. Traveling in wet conditions will make the harvesters’ 
clothing and gear wet, it is an unsafe practice if there is no option to dry off. Other challenges 
harvesters have come across include being forced to detour away from traditional routes causing 
more use of time, energy, and resources as well as the potential to damage equipment.  
 
Wind conditions were discussed as a climate change impact during the winter months, but it has 
also been affecting other seasons. In the spring and summer, very windy conditions cause the 




towards the East, causing more hazardous waters on the East side (closest to the community). It 
is too dangerous to navigate the waters in such conditions. There have been stories of harvesters 
waiting out the wind while out on the land because that was the only option. Some harvesters 
who experienced this also experienced the importance of preparing for on the land trips.  
 
They dropped us off and they were supposed to pick us up, but they couldn’t come for us 
because… the wind was pretty strong for [about] 4 days and finally they came…We were 
running out of food, and that little tent we had the wind was blowing it around and there 
were few little rips in there and it was really hard to sleep.  
~ George Simba 
 
Based on participants stories about being stranded on land while waiting out storms provided the 
notion that weather around Kakisa Lake can be unpredictable. It is always good to go prepared in 
case of emergency. Wind conditions have been observed to be stronger around Kakisa Lake 
compared to in the past and this has altered the way harvesters travel on the land.  
 
There was a current incident that occurred in the spring of 2019 with visitors being caught in 
hazardous lake conditions. The ice melted off the lake about a week before and the day began 
with calm weather. The wind became too strong later that day and the waves were about 3 feet 
high. Based on the visitors’ lack of preparation and not using proper equipment they had to be 
rescued from the lake by community members. Due to shallow waters, it took members a much 
longer time to reach them because the rescue boat kept getting stuck and members had to jump 
into frigid waters to push the boat through shallow and reef ridden areas. It was a very dangerous 




discussed about rescuing visitors around the lake because they lacked local knowledge, such as 
being unaware of lake conditions like wind and water levels.  
 
4.2.4 Summer 
Harvesters have mentioned that wind has become more frequent and can be viewed as a new 
climate change impact, which also influences on the land accessibility during summer months, 
both on water and on land. Trails are being impacted by warming temperatures, this includes an 
overall shift in the ecosystem dynamics. It has been identified that the landscape in general is just 
changing.  
 
the shape of the land is changing, slumping; [The] cutlines, [the] creeks, erosion is in the 
rivers  
~ Chris Chicot 
 
The shape of the land is altered by permafrost thaw. The Discontinuous permafrost is common in 
the Dehcho region of the NWT but due to climate change it is most likely to surpass its threshold 
(Nelson et al., 2014). Permafrost thaw depends on the levels of snow and ice ground cover 
influencing sun absorption and with thawing it impacts local vegetation, biodiversity and soil 
conditions (Nelson et al., 2014). With permafrost thaw occurring on KTFN traditional trails the 
windy conditions are knocking down trees and other vegetation onto the pathways.  This makes 
trails unsafe and inaccessible. It was noted that it is necessary to have certain equipment with 





you almost have to have an axe or chainsaw cause the trees fall and if it’s on your way 
back then you are stuck or you have to cut your way through [and] it takes longer. 
~ Chief Chicot  
 
There seems to be a lot more barriers when accessing trails due to climate change. This may be 
due to a combination of factors, such as, permafrost thaw, forest fire impact, wind conditions and 
the capacity to maintain trails. The change in landscape is making travel harder and more unsafe 
(Cold et al., 2020; Spring et al., 2018). Being able to harvest food requires more time, energy and 
resources because of climate change.  
 
The discussion about climate change towards harvester safety is more dire than ever for the 
KTFN. Risk towards harvesters is a reality. This past spring of April 2020, the community lost a 
senior harvester from going through ice on Tathlina Lake and could not receive help in time. 
Freddy Simba (he liked to be known as) was a local Elder and a regular harvester. He went out 
everyday and was on the land all day, from sunup until sundown. He was essential to the 
community as someone who held a lot of traditional knowledge, who practiced subsistence 
activities, made a living off of the land by being a local fisherman, and who many looked up to 
in the community as a respected and authoritative member.  
 
4.3 Community Adaptations 
For community members of Kakisa, adapting to changing environmental conditions is part of 
their way of life.  Harvesters in Kakisa are aware of the risks but will keep going out on the land. 
If conditions are difficult to travel, they typically find a way to adapt to it by using resources, 




they have gained over the years. Mervin Simba, a very skilled harvester talks about a time when 
conditions were hazardous, but they still went out because it was the season to harvest geese and 
they managed to adapt to oncoming situations.  
 
That one year when my late brother was still alive, we went to Tathlina and we went late. 
Usually you go in when the ice is still safe but we went when the ice was starting to rot 
and we took off and we went over there and by the time we got to Tathlina, all the ice had 
melted from the shore, way out, so we had no way of getting onto the ice and get across 
the lake toward where the geese are so we had to go along the shore for as long as we 
could until we could get onto the ice. Cause the wind blew the ice sort of like this, so it 
piled up on the shore and then we were able to get on with the skidoo and then we went 
across, luckily I took a canoe with me because when we got to the place where we were 
going to shoot the geese. We couldn’t get to shore because the water was way out from 
the shore so we just parked our skidoos (on the lake) then jumped on the little canoe and 
we paddled to shore and then stayed there shot our geese and came back [to the ice] 
…[we] skidooed back and then the ice, the wind changed, [it] shifted and then it pushed 
all the ice from the shore and there was no way to get to the shore so we just skidooed it 
like you know full throttle trying to stay on top as long as you could before you go 
down…and then [once on land] we got half way to the mouth of the lake there, and where 
the cutline was then my brother in law’s skidoo he got stuck in the water…he didn’t have 
a dry belt and he got stuck in the water there. We had to stop and go back and rescue 
him, pull him to shore. We were all wet, we couldn’t keep [going]…it was just dark too, 
so we had to end up sleeping out there, all wet…  
~ Mervin Simba 
 
For harvesters in Kakisa, their perception of risk may be interpreted differently than to someone 
that did not grow up on the land, like people who reside in southern cities in Canada. All 




reactive adaptation helped navigate them out of the situation or it further decreased their safety. 
Being in unsafe situations is a part of a subsistence lifestyle.    
 
Interviewer:  can you recall in the past where you got into a situation where you were 
not safe and you had to figure out how to get out of the situation? 
Participant: pretty well, everywhere.  
~Chief Chicot 
 
It was evident that the reactions harvesters may have while on the land could be very different in 
comparison to someone who was not accustomed to being on the land. The perception of risk is 
embedded in culture. Part of a group’s culture integrates patterns of behaviour, language, 
thoughts, actions and communication (Giles, Hognestad, & Brooks, 2015). For the KTFN their 
perception of on the land risk and how they handle it is a regular occurrence and tolerable. 
 
Monitoring was mentioned before as an important practice towards Indigenous well-being and 
sustaining a subsistence way of life. It supports harvesters in identifying food sources as well as 
observing any changes occurring on the land that may influence harvester safety. Monitoring has 
always been an important and culturally embedded adaptation practice. Examples include, 
checking water levels during summer months, keeping track of ice movement and conditions 
during colder seasons, or reading cloud patterns to understand forthcoming wind conditions. 
These are some signs the community looks out for to help plan and prepare for travel. The 
community also has the ongoing digital map, The Atlas that supports monitoring efforts of 
gathering and organizing on the land photographs. Currently, the community takes photographs 




information to the digital map. This could be due to a variety of factors, such as, accessibility 
challenges, resource issues like internet connection, knowledge on how to use The Atlas, the 
digital map’s current platform, and capacity versus responsibilities of maintaining the digital 
map. The Atlas needs improvements and should be addressed because climate change is causing 
more unpredictable ecosystem changes and having this tool can provide important support in 
adaptation planning and land protection.  
 
During the interviews, harvesters discussed practices they do to prepare when going out on the 
land. These include getting information on current and forecasted conditions, communication, 
and gear preparation. It was noted by one harvester that he always goes prepared because it 
reinforces that you will come back safely to the community. Preparation depends on the season. 
Summer season was the least concerning when harvesters go out. The other seasons that were 
mentioned require more preparation because of unpredictability in weather as well as unsafe 
conditions that require additional resources. Understanding general weather patterns throughout 
the season helps harvesters to prepare for travel.    
 
Usually [in] September it’s always going to be windy or overcast so you just know how 
it’s going to be; bring your rain gear. You might be on the land couple days longer than 
expected. So, give yourself a couple extra days  
~ Iain Leishman  
 
General seasonal change cannot be fully reliant for harvester safety and has further decreased 
because climate change is creating unusual changes to seasonal patterns, such as more storm 




Pearce et al., 2010). Harvesters also gain knowledge on land conditions and weather forecasts by 
regularly observing signs through TK, communicating with other community members and 
knowing the weather forecast through media outlets.  
 
…just listen to the radio, the weather. check the weather on your phone. you can [also] 
tell by the evening clouds, like the day before. you can tell which way the wind is going to 
blow.  
~ Chris Chicot 
 
By learning about weather patterns and conditions it supports harvester safety. Sometimes if the 
forecast is predicted to be very risky, such as strong winds during summer then most likely 
harvesters will not go out until the wind dissipates. Harvesters around the North know the risks 
that are too hazardous to be out on the land and adapt by stopping or waiting until it is safe 
enough to travel (Guyot et al., 2006; Pearce et al., 2010). If the forecast is safe enough to travel, 
then harvesters can then gather needed resources and the necessary equipment to be able to 
navigate such conditions. 
  
Harvesters seemed quite confident when discussing their livelihood and this may be connected to 
their cultural ties to the environment. All harvesters in Kakisa gather on the land observations 
either by going out themselves, as well as by talking to other community members. Word of 






[everyone] communicates everyday; come to the office, see what’s going on, on the lake, 
the land.  
~ Chris Chicot 
 
Community members do informally gather and talk about land observations regularly, this may 
include morning chats at the band office or gathering during the community fall hunt. Everyone 
agreed that word of mouth is a successful way for the community to gather information about 
land conditions and resource availability; this includes animal observations and their locations, 
unsafe spots to be aware of, and trail conditions. Communication between community members 
also lets harvesters discuss their travel plans. This way others are aware of where they will be on 
the land, which supports their safety.  
 
By knowing how land conditions are, community members prepare in various ways that support 
their adaptation. Planning and preparing for travel, aids in harvester safety. Having the right 
equipment and gear were some factors that were mentioned, that adhered to safer travel. Taking 
care of equipment seemed just as important for safe travel compared to taking care of one’s self.  
 
Better maintenance…like before I go out, I look over my stuff like oil, gas, see if 
everything is working the way it should.  
~ Tarek Leahy-Chicot 
 
Harvesters rely on having good equipment for travel. If equipment is of faulty quality or breaks 
down, then people are stranded and must find another way to safety. There could be a possibility 




harvester’s mentioned that shallow waters increase the chance for motorboats to hit rocks under 
water and wet snow conditions overheat skidoos a lot faster, increasing the chances of breaking 
down (Cold et al., 2020; Glass & Giles, 2019; Guyot et al., 2006). For many in Kakisa walking 
back to the community was common in these scenarios.  
 
Having certain gear with you while on the land also was mentioned as essential. Preparing 
essential gear is an important practice because sometimes the planned trip may not go the way 
the harvester expected. As mentioned before weather can be unpredictable or conditions are too 
risky for harvesters to keep traveling, thus sometimes harvesters need to adapt to the situation by 
being patient and staying longer on the land for safer access (Ford et al., 2010; Pearce et al., 
2010).   
 
just be prepared…even though [you’re] going for a day trip you don’t know what’s going 
to happen, anything can happen.  
~ George Simba 
 
A multi-day trip requires the use of a lot more resources, but it was also mentioned that a quick 
day trip still requires additional resources in case of emergency because weather can be 
unpredictable, equipment could breakdown, or conditions can just not be safe enough to keep 
traveling and this requires harvesters to spend more time on the land even if it were not planned. 
Participants identified important gear to have while on the land. This includes, having cutting 
equipment (knife, axe, chainsaw), a lighter, a communication device (cell phone, satellite phone, 
InReach), proper clothing and shoes, proper transport, extra gas and food were some of the 





Preparing and packing necessary gear and equipment as well as packing extra resources is 
another harvester strategy influenced by climate change (Cold et al., 2020; Loring & Gerlach, 
2009; Pearce et al., 2010). Having the needed gear and well-maintained equipment while 
harvesting is also influenced by the amount of preparation one does. Climate change is 
influencing how, when and where harvesters can access food (Adger et al., 2013; Brinkman et 
al., 2016; Cold et al., 2020; Ford et al., 2010; Ross & Mason, 2020). In recent years, some 
harvesters talked about going out on the land more rushed than before because the immediate 
availability of food. There is a lack of planning and preparation, which can result in forgetting 
important resources or checking if the vehicle being used is able to function properly.  
 
Usually when we go out the last 10 years or so…it seems that were going out last minute. 
We don’t plan, we just go out and then you run into issues like that… when you do that, 
you are not checking anything, you are not sure, so you are guessing if you’re going to 
make it …  
~ Chief Chicot 
 
Harvesters are uncertain of many things when they go out on the land without any planning or 
preparation. They are putting themselves at risk in order to access traditional food. Climate 
change is altering ecosystem structures, such as seasonal behaviour of plants and animals 






Rushing may be an ongoing harvester behaviour in Kakisa but it could be improved with more 
planning and preparation, such as improving accessibility of needed resources. It was noted by 
the community that certain gear and equipment are important to have but people may not 
necessarily own these things. Some of the gear can be costly to purchase and to maintain. Many 
Northern Indigenous communities try to maintain traditional practices but this also requires them 
to hold employment for income in order to acquire the necessary modern gear that harvesters 
have become reliant to harvest with (Brinkman et al., 2014; Ford, 2009; Ford et al., 2010). 
Brinkman et al. (2014) reiterates that technology does provide advantages for harvester 
efficiency but one major “disadvantage is that people’s ability to meet their nutritional and 
cultural needs depends on” (p. 1) holding wage employment in order to afford those 
technologies. It was also identified that the band office does have some resources to lend out to 
members, such as, canvas tents, and InReach devices but the services are not being utilized. 
Currently, there is a gap in what people use for travel, what the administrative office can provide 
and other ways to improve safety through preparation. The results of this paper have supported 
the beginnings of a formal safety plan to improve some of the harvester safety gaps, such as, 
needed training and recertification, increasing accessibility in gear and equipment, and creating 
an emergency protocol.   
  
Another way some harvesters practice adaptation that coincides with their safety is the buddy 
system. It was identified as a safe and efficient approach to going out on the land because 
resources and gear can be built up between each other and working together supports safer travel 





when its starting to freeze up the ice is not thick, it’s better to have somebody along 
because…you [could] fall through the ice… it’s [also] better to have 2 skidoos... One 
breaks down you still have [another one] …that way… you could catch a ride with the 
other guy…so that’s the safety part.  
~ Elder, Kakisa 
 
The buddy system increases safety and support when practicing subsistent activities. Harvesters 
can support one another by providing needed resources and to share the responsibility of looking 
after each other. Climate change is causing unpredictable and unsafe land conditions, which 
causes harvesters to take riskier actions such as taking detours and navigating hazardous spots. 
Grouping up while on the land provides a higher chance of adapting to land conditions and 
accessing traditional food (Pearce et al., 2010).  
 
When harvesters are on the land, they start adapting in other ways based on environmental 
conditions towards their accessibility to traditional food. Harvesters practice proactive adaptation 
with trip preparations, but they also practice reactive adaptation while on the land with the 
support of traditional knowledge (Berkes, Colding, & Folke, 2000). This type of adaptation is a 
part of their cultural upbringing. Harvesters in Kakisa portrayed a sense of comfort and 
confidence when speaking about their experiences about being on the land. It requires them 







you can’t just get all excited, you got to stay calm and find the best way to deal with the 
situation you’re in. That’s what we were taught when we were young; you always think it 
through before you find the best way…  
~ Mervin Simba 
 
Stories were told about community members breaking down or getting stuck by other means and 
in many instances, it was due to rushing and pushing an equipment’s threshold. Based on 
harvester experience, staying calm and patient while observing land conditions is an important 
part of their safety (Berkes et al., 2000). Harvesters are using their cultural knowledge and 
upbringing about place, this influences their perception of risk and mental state (Armitage et al., 
2011; Giles et al., 2015). This cultural practice supports adaptation and may increase in 
importance as climate change continues to alter the landscape.  
 
Harvesters can access the land in a safe way by knowing current conditions through monitoring 
and communication, using appropriate gear and equipment, and taking their time navigating. In 
some instances, harvesters are forced to stop due to on the land hazards.  
 
It either gets too dark, or too windy and you can’t move so you just stay put or you run 
out of gas.  
~ Tarek Leahy-Chicot 
 
In these cases, many harvesters discussed how they would stop somewhere safe until conditions 
became less threatening, such as waiting out a storm. Harvesters in Kakisa can observe signs of 
danger and these events are also out of their control. Stopping during hazardous events seems to 




safety but also saves on one’s energy and resources, such as gasoline. Harvesters seem to work 
with the environment instead of “against it”.  Stopping is a safe way to adapt when accessibility 
has been lessened. 
 
Members of Kakisa seem to know the outcome of safe and unsafe procedures but both are still 
being practiced. Climate change is changing the ecosystem resulting in changes to traditional 
harvester activities and practices.  There have been cases where traveling further for food was the 
only option. 
 
Participant: [the trails are] starting to cave in, sink holes. The creeks, permafrost is 
melting (thawing). 
Interviewer:… are you concerned because you travel on the creeks … 
Participant: ya…we live off the beavers and… the muskrats and [we] harvest them. And 
with hardly any water this summer, you have to go further to hunt.  
~ Chris Chicot  
 
Global warming is impacting habitats. These changes are also impacting accessibility for 
harvesters. In this scenario harvesters would have a difficult time traveling by water because of 
low levels and would require either detours or more use of time, energy and resources navigating 
the creeks. Harvesters go where the food sources are and it seems that animals are traveling 
further away from their common location because of unsuitable conditions. Harvesters are now 
traveling further to new locations to access traditional food and this carries it’s own risks (Pearce 





Detours have become a common occurrence for harvesters in Kakisa and in other Northern 
communities (Brinkman et al., 2016; Ford et al., 2010; Ross & Mason, 2020). Typical routes 
harvesters use includes water (lakes and rivers), traditional trails, and seismic lines. These access 
routes are becoming hazardous to take (Brinkman et al., 2016; Guyot et al., 2006; Ross & 
Mason, 2020; Wesche et al., 2016). In Kakisa, trails are being submerged with water overflow 
and ice and snow conditions are more hazardous. This is because of warming temperatures and 
water levels impact accessibility. The whole landscape is shifting towards a perilous place. For 
example, ice conditions on Kakisa Lake are not as safe compared to in the past and the way 
members are adapting to this is to travel more along shorelines.  
 
Interviewer: …Do you still feel safe when you go out on the land? 
Participant:…with the warming, not sure but we still go out. Try to stick more to the 
shores now… it takes a little longer to get there, but to be safe that’s what we have to do. 
~ Chief Chicot  
 
Community members are adapting to climate change by taking more detours and going further to 
access food. When I asked participants about the decision to travel along the shoreline and if that 
was the best solution, many said it had its own challenges. Traveling along the shoreline adds 
new problems, such as poor conditions for equipment and people’s safety (i.e.: deep snow, wet 
conditions, cracked ice). The mouth of the rivers are along the shoreline and this causes concern 
because these spots are prone to being unsafe (Guyot et al., 2006; Loring & Gerlach, 2009). This 
could be a sign of maladaptation. The practice of navigating more towards the shore away from 
unsafe ice conditions in the middle of the lake reduces the risk of going through but adds new 






Figure 5. 5 – Detour on Kakisa Lake 
(image source: Sentinel) 
 
4.4 Incorporating safety measures 
The community realizes that climate change is happening all around their territory. This seems to 
influence more time on the land. While on the land, it is common for harvesters to stop. This 
could be based on emergencies (e.g.: unsafe land conditions) or need more time to perform 
subsistence activities (e.g.: accessing traditional food). The community is concerned for the 
health of their land and the health of their people. The band office has been interested to plan out 
safe stopping areas as a form of self-reliance and safe planning while on the land. 
 
[This will help us] make sure that in case we break down here or there [then] at least you 
know where to go like the closest [spot]…we haven’t done anything on this end, [but] we 
want to.   
~ Chief Chicot 
 
Community members already hold the knowledge of where they could stop around Kakisa lake 




information to support climate change adaptation and to preserve knowledge for other 
community members. Stopping spots around Kakisa lake requires safe and adequate shelter; 
harvesters included such features as suitable places they would stop: 
➢ Away from waves, wind and other dangerous weather conditions (i.e.: creeks and rivers) 
➢ Personal cabins 
➢ Dry and calm area with dry wood 
 
Based on harvesters’ stories about available shelter and the current infrastructure of cabins and 
tent frames around Kakisa lake, there has been suggestions of improving the availability of 
stopping areas. With this data, the community has started to think about ways on how to utilize 






Utilizing mapped information on stopping areas: Community Suggestions 
➢ Building emergency shelter cabins/cultural camp in areas that do not have any 
shelter (location: between both lakes, on the west end) and having the needed 
emergency resources within the shelters.  
➢ Reassessing current stopping sites (Tent Frames): identifying the conditions, 
adjusting if any improvements need to happen and adding needed resources 
(i.e., protection against bears, information sheet on purpose of shelter and 
protocol for using). 
➢ Planning for additional Tent Frame sights in areas commonly used with shelter 
and stove. 
Figure 5. 6 - Community suggestions on improving safe stopping areas 
 
The KTFN also want to plan out safe stopping areas and safety protocols not just for them but 
also for visitors. Kakisa is a popular tourist spot with its easy access to Kakisa lake. Visitors are 
welcome to visit the area, but many members of the community worry for their safety when they 
are out on the land.  
 
Anytime somebody goes out I worry about them …especially on the lake. They don’t 
know the lake.  
~ George Simba 
 
[It] keeps us worrying… We don’t know who’s out there, how they’re going to be and 




they’re doing and how long they’re going to be then we would know. Rather than just 
taking off and sometimes people get worried why those people are still gone for weeks. 
That’s what happens…  
~ Melaine Simba 
 
The community feels that visitors should be more respectful of KTFN territory as well as the 
people. Checking in and having a discussion of travel plans and safety procedures is an 
expectation of the community, however, most visitors do not communicate with locals about 
their plans and to seek advice on land conditions.  
 
There is some obliviousness from visitors who come and use the lake. Past visitors have 
mentioned to members after being rescued that they did not realize the lake would have such 
dangerous conditions because it looked calm when they initially went out on the water. This may 
not be true to all visitors who do not communicate but from many stories told during interviews, 
it seemed that the lake looked easy enough for outsiders to navigate without seeking local 
knowledge. Another reason why some visitors do not communicate before their trip could be that 
the community is a very quiet place and sometimes no one is to be seen outside for visitors to 
speak with. This was the reason for the lack of communication from the 2019 rescue mission 
event. When visitors do not communicate, they place stress on community members and 
potential burden of helping visitors in case of an emergency.   
 
The lack of interaction between visitors and community members has resulted in multiple rescue 
missions by the KTFN. The spring of 2019 is a recent example of visitors going out in poor 




resulted in a near death rescue mission by local members. The visitors capsized approximately 3 
km from the community. 
 
… nobody knew they were out there on the little, small boat. They were 6 [foot] tall men 
on a little, small boat and they capsized. They don’t know how windy the lake is and how 
big the waves get… [Once we received the coordinates from the police] three of us we 
jumped in the boat and we took off. But because it was so shallow and with all the 
reefs…we kept getting stuck I had to jump out and push [and] lift the boat so we could go 
over the reefs and we kept getting stuck. It took us probably about 45 minutes to get to 
them.  
~ Melaine Simba 
 
Rescue missions are never something the community wants to do. It is something that people 
have not formally signed up for but still help because it is the humane thing to do. There is added 
pressure for members to seek out visitors who are missing in action with little knowledge on 
their whereabouts. These missions add more risk to visitors’ health as well as community 
members’ health.    
 
(spring 2019 Rescue Mission) I had to jump out of the boat and my legs were 
just…scraped up, bruised up…trying to pull the boat and trying to drag the boat to the 
proper reefs to get just to where its deep. It took a long time and was frustrating… [at 
one point] the boat was coming and I slipped right under the boat and I just grabbed the 
top and I lifted myself back up… (after the mission) I was just literally shaking all night 
and I was bruised up too…  





Members of Kakisa worry about visitors’ safety. There have been many successful rescue 
missions but also many events that followed in deaths. These situations create pressures and 
feelings of remorse upon the small community.  
 
Visitors have always been welcomed to access KTFN territory but there has been miss 
communication between both parties. The KTFN are there to help but have always believed that 
visitors need to take on the responsibility of safe practices and to begin that initial contact. This 
may be a cultural difference on how people access the land. To support visitor safety the 
community has mentioned how they would like to improve the situation by addressing what kind 
of information they would like from tourists and the protocols they should be taking. Two main 
steps have come out of this discussion: communicate with community members and have a 
visitor information board up by the dock pertaining to social and safety protocol. A proposed 







On first arrival before heading out on the lake→ communicate with the band office by 
visiting in person. Phone the office and leave a message if closed. 
 
Information community needs: names of who is going out, family/emergency contact #, 
where they plan to go, duration of trip, any other travel details, contact for them if community 
needs to reach them 
 
BOARD BY DOCK (displayed information the community wants visitors to take note of) 
➢ Description of the KTFN area and Kakisa Lake; signs of risk and what to do in 
case; knowing the weather forecast; communicating with the band office first 
before heading out 
➢ Respectful land practices: No littering, what to do with fish remains 
➢ Emergency numbers: KTFN Band office, RCMP 
➢ Fire control information 
➢ General information about preparing for safety; having the right gear and 
equipment 
➢ Map of Kakisa lake showing areas of risk, safe stopping spots, cell phone 
reception spots, warning about waterfalls along Kakisa River (QR code with a 
link to digital Map) 
➢ Link to a webform to fill out after the trip with any observations made. 
 
After the Trip→ communicate with the band office in person or call and leave message if 
office is closed.  
 
If visitors observed any on the land sightings (animals, unusual landscape etc.) they can share 
the information on a community webform to support community interests and needs. 
 




The community would like to take action and provide accessible information for visitors to 
reduce risk while on the land. They would like to create a safety protocol for visitors to reduce 
their risk as well as information on what to do in case of emergency. Another resource 
mentioned that could be beneficial for visitors is the creation of pamphlets with the same 
information as on the board. This resource can also be provided by the Lady Evelyn Falls 
Campsite where many tourists stay when they visit Kakisa.  
 
4.4.1 Other Needs and Challenges 
Community members suggested other ways of improving general safety for harvesters and 
visitors. These suggestions have tied into having one major factor, the need for full time 
guardians on the land as well as within the community. Many issues that were identified within 
this project could most likely be solved with having dedicated members looking after protocols 
that enhance safety. This includes activities on the land, such as assessing and maintaining trails 
and stopping sites, observing any hazardous areas, and protecting the land from misuse by 
others; and monitors within the community could support logistical protocols, such as 
maintaining equipment and gear, organizing and keeping track of needed training, and 
potentially being in charge of The Atlas to help sustain and maintain consistent use and 
organization of data. It was also identified that an emergency protocol is missing and needs to 
happen for the future of the community.  
 
These suggestions seem realistic, but the community does face certain capacity challenges. It has 
been identified within the literature of Spring (2018) as well as the Dehcho K’éhodi strategy for 




2020; Spring, 2018). The community is very small and only a handful of members take on most 
of the planning, meetings, and organizing; both locally and regionally. This is a major challenge 
to finding full time monitors that are dedicated. Additionally, this capacity issue also creates 
stress on resources and funding. Funding seems to be an ongoing process to apply for because of 
its short term guidelines and this requires more time and energy from members who are already 
overwhelmed with work (Ka’a’gee Tu First Nation, 2020).  For example, one of the research 
objectives was to have members participate in digitizing information onto The Atlas. This did not 
happen because of current events of a Pandemic but as well there was the lack of time, human 
capital and resources to engage and train people. Since 2014, lots of work has been done with the 
KTFN in identifying what they want but the challenge is delivering these needs because of 
capacity issues.  
 
4.4.2 The Ka’a’gee Tu Atlas 
The initial stage of the mapping tool was built on trusting relationships and genuine engagement. 
The project took on a participatory approach with the support of qualitative methods that led to 
engagement and meaningful dialogue of incorporating personal photographs to the digital 
interface. Researchers in Kakisa have maintained communication and positive relationships with 
members and this is essential for community monitoring projects on adaptation and management 
(Hovel et al., 2020; Kok, 2020) but since 2018, engagement on this specific project has stalled. 
 
There are a variety of factors that have led The Atlas to be underutilized. This includes capacity 




underdeveloped platform. Some examples that could potentially increase the success of the tool 
includes, the initiation of community workshops to run through the interface and to receive 
feedback, identifying ways on how The Atlas can connect within the formal Dehcho 
guardianship program, assessing the database and approaching it in a way that best captures 
various knowledges to support interrelationship content (i.e., culture, practice, personal stories, 
language and features), or incorporating an Indigenous data management framework that would 
enhance knowledge stewardship (Pulsifer, Laidler, Taylor, & Hayes, 2011). These approaches 
can improve the digital tool, but it still requires the stability of funding and human capacity. A 
monitoring project like this has to include direct community involvement at all stages (i.e., 
design, implementation, collection, management and preservation), accessibility, flexibility, and 
continuous efforts and refinement towards a suitable and functioning tool (Hovel et al., 2020; 
Pulsifer et al., 2011). It is important to move forward on improving this community project 
because a community driven mapping tool can support the documentation of place-based 
knowledge and interrelationships, thus supporting the community’s well-being.  
 
5 CONCLUSION 
5.1 Research Reflection 
Overall, the research tried to approach its methods in the most respectful and ethical way 
possible. PAR supported efforts of building trusting relationships, provided space for the 
community to get involved with the project as much as possible and incorporated culturally 
appropriate ways of gathering and learning local knowledge. Some potential areas of 




was in the summer and fall seasons, both these seasons seemed to be a busy time for members, 
from working long hours or going out on the land. If there was a chance to spend more time in 
the community it provides more flexibility connecting with people and could increase 
opportunities to join in more cultural events, such as the fall hunt. These events could potentially 
provide new insight to harvester safety.  
 
I believe the ongoing challenge for achieving an Indigenous research agenda is more within the 
institution. The approach of action research on the ground seems positive but the pathway of 
institutional spaces and direction may hinder long lasting and appropriate results. Research is 
influenced by a variety of factors, this includes political structures, government as a key funder, 
the curriculum of education and who is teaching it, historical processes of imperialism and its 
influence on knowledge systems in comparison to the global ideologies of Western science 
(Smith, 2012). There is a lot of ‘hidden’ factors that influence research. There is 
acknowledgement and efforts in changing how research is conducted but there still needs to be a 
lot more dismantling within the academic institution to support Indigenous self-determination. 
 
5.2 Summary 
Throughout the literature, interviews and building relationships with the KTFN it was evident 
that harvesting is a necessary role for community members. Harvesters hold onto and practice 
traditional ways of their people, such as monitoring, navigating the land and having skills in 
harvesting food. Having an in-depth and connected relationship with the land is a part of being 
Indigenous; it is their health, their way of knowing, their culture, their livelihood, and their 




like. They will access wild resources, especially for food. Many discussed how being in 
hazardous situations on the land is a part of the subsistence way of life. However, climate change 
does increase the risk to their safety, and so enhancing adaptation is seen as important to 
ensuring the community can continue to rely on traditional foods while maintaining their well-
being.  
 
The intention of this project was to increase awareness on the importance of harvester safety 
towards accessing traditional food around KTFN territory. By utilizing the methodology of PAR 
and collaborating with community members throughout the whole project it supported the 
gathering of culturally important information on what harvester safety means to the community. 
The semi-structured interviews along with the visual aid of participatory mapping, helped 
support participants in storytelling and interpretation with the engagement of visualizing the 
geographic landscape (Hay, 2016; Wilson, 2008). Spatial information gathered from interviews 
provided an understanding of the stories’ complexities of subsistence activities and purpose, such 
as, why harvesters take certain routes at certain times of the year. The results helped to identify 
themes that influenced how and why harvesters navigate the land, which related back to the 
importance of being on the land and ways to improve their safety.   
 
The results and added spatial data to The Atlas supported the community discussing next steps 
forward. This may hopefully be a start to assessing and planning emergency stopping areas, 
improving accessibility and safety measures around Kakisa Lake, increasing formal monitoring 
efforts, and incorporating emergency protocols. This project is also in support of knowledge 




Nation with the Dehcho K’éhodi program and moving forward in achieving the Protected Area 
Strategy status for the KTFN territory.   
 
The future of this project as well as the continuous focus on harvester safety in the North has 
developed space for more research. Based on questions risen throughout this study as well as 
community input the project can further focus on improving The Ka’a’gee Tu Atlas for 
community accessibility and functionality, how to build capacity in Kakisa or identifying how to 
complete projects with current capacity, as well as expanding the research around Tathlina Lake. 
Other project ideas that focus on harvesters in the North include but not limited to:  
  
➢ Identifying the level of change in ecological and biophysical changes from climate 
change impact and where these features are lining up compared to past ecosystem 
changes (i.e.: seasonal change, animal migration, accessibility of environmental 
conditions, good time to harvest) 
➢ Other subjects that impede adaptation that coincide with harvester safety and access to 
traditional food (i.e.: social, economic, and regulatory) 
➢ Planning for better trail access to support maintenance and efficient routes 
➢ Understanding the dynamic relationship between affordable fuel and resources towards 
harvesting activity and well-being (impact on cultural identity and food security)  
 
This project was created alongside members of the KTFN. It is their needs, knowledge and ideas 
that have made this research possible. I thank the community of Kakisa to allow me to come and 




living in the community. I hope this study brings encouraging support towards the community’s 






Appendix A – Interview Consent Form 
Food Security in the Northwest Territories 
Principal Investigator: Andrew Spring, Wilfrid Laurier University 
Researcher: Neomi Jayaratne 
 
We are seeking your voluntary participation in a research project exploring community 
observations and experiences around the impacts of climate change on harvester safety and food 
access. Climate change is having a profound impact on the landscape and the communities of the 
NWT. As communities have a deep connection to the land, changes to the ecosystem are 
disrupting traditional ways of life, particularly the ability to harvest traditional food sources. This 
study seeks to understand what changes community members are witnessing on the land and 
water and how these changes impact harvester safety and the ability to access traditional foods.  
 
For this phase of the study, we are hoping to conduct semi-structured interviews with community 
members that have on-the-land knowledge and experience. You have been identified as someone 
in the community that would detailed knowledge about past and present conditions of the land. 
As a participant in this study, we would like to interview you to help identify important 
information about harvester safety around Kakisa Lake and your ideas for keeping community 
members, and visitors, safe while on the land and water. Interviews will take place in the 
community Band office, or at another location if preferred.  Interviews are planned to last an 
hour long and will be audio recorded. Results of the interviews will be presented at a community 
meeting the fall of 2019.  
 
It is possible that as a participant, by answering the questions in the interviews, you could make 
statements that could be awkward for you when made public (e.g., through academic 
publications or plain language reports to the community). We consider these risks to be very low, 
and in line with the risks encountered in the participants’ everyday lives; however, we will 
mitigate these risks by preserving your anonymity in reports, and only use your name after your 
consent is given and allow you to review and edit relevant field notes and transcribed interview 
texts prior to their being made public.  
 
The researchers will keep the collected data in locked facilities or password-protected on 
computers. The only people that will have access to the files will be the supervisor and 
researchers. All data collected from this research will be destroyed by December 31, 2023 or 
when the report is completed, whichever comes first. Your participation is voluntary, and you are 




collected will be destroyed or returned to you. You are not obliged to answer any questions that 
you find objectionable or which make you feel uncomfortable.  
 
This project has been reviewed and approved by the Wilfrid Laurier University Research Ethics 
Board. If you feel you have not been treated according to the descriptions in this form, or your 
rights as a participant in research have been violated during the course of this project, you may 
contact Dr. Andrew Spring, adjunct Professor, Department of Geography and Environmental 
Studies, Wilfrid Laurier University, (226) 772-3127, aspring@wlu.ca or Dr. Jayne Kalmar, 
Chair, University Research Ethics Board, Wilfrid Laurier University, (519) 884-0710, extension 
3131, REBChair@wlu.ca. 
 
I understand the information described on the previous page and consent to participate in this 
research: 
 








By initialing the statements below: 
 
_______  I agree to participate in this interview. 
 
 
_______  I grant permission for the collaborator to use an audio recorder. 
 
 
_______  I grant permission for the collaborator to use direct quotations from our 




_______  I grant permission for the researcher to use direct quotations from our interview 
but NOT identify me as their source. 
 
Researcher: 
Name: __________________________              Date: ___________________________ 





Appendix B – Interview Questionnaire Guide 
Questions 
 
The purpose of the interviews is to better understand harvester safety and risk around the 
community of Kakisa. Harvester safety is an important component to traditional food access. By 
identifying local concerns and observations, the community can identify ways to better monitor 
and plan safer travel for harvesters. Maps will be used as visuals to help guide the questions and 
answers.  
 
Theme 1: Background information 
What types of activities do you enjoy doing on the land? Do you have a place you enjoy visiting 
on the land? Can you describe this place? How important is it for you to keep going out on the 
land? 
 
Theme 2: Safety Risks  
Do you feel safe when you go out on the land? Have there been past times, conditions or events 
where you did not feel safe? Are there new risks or challenges you face now that weren’t there in 
the past? Are there certain locations or times of the year you are concerned about traveling on the 
land? Are there trails or areas that are not accessible anymore? 
 
Theme 3: Planning for safer access to the land 
How do you think you and other community members can better prepare themselves towards 
these risks while on the land? What information would you like to know before you go out that 
would help? Do you practice ways to reduce your risk out on the land (tell someone where you 
are going, go with someone, bring extra supplies etc)? Do you know where there are cabins or 
tent frames on the land that can be used in case of emergency? How can the community share 
observations and changes that are happening on the land and water? Do you see value in 
discussing conditions or risks on the land with others before you go out?  
 
Theme 4: Promoting safety to others 
Do you worry about the safety of others (visitors) when they use the lake? Can you recall an 
incident where community members had to rescue some visitors from the lake? Do you have any 
advice for them to be better prepared and avoid risky or dangerous situations?  What kind of 
safety procedures can they take to be safer? Are there any safe stopping spots on the lake for 
visitors to use for shelter or to wait out a storm? How would you like to make more safety 
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